PREFACE.

58 Romford Road,

Stratford,
March 25th, 1903.

A meeting 0f the Institute of Marine En%ineers Was
held on Monday evening, March 23rd, at the Institute
premises, 58 Romford Road, Stratford, E., when
Mr. A. E. Mints read a Paper on “ Water-tube
Boilers,” and a discussion thereon followed. The
Paper had heen read at Cardiff before the Bristol
Channel Centre on February 25th.

Mr. J. R. Ruthven (Member of Council) occupied
the chair.

The Chairman, in opening the meeting, said the
Paper had already been read and partly discussed at
Cardiff, but the subject was of such importance that
it would stand being read again, and also discussed
from different points of view,

Mr. Mills then read his Paper.

Before the discussion was proceeded with a
number of diagrams were shown on the screen,
illustrating the theory of the water-tube boiler, and
the construction of several well-known types of
water-tube boilers.  The discussion was adjourned.

JAS. ADAMSON,
Hon. Secretary.
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ithin, the Iash few eyears reat PromEence has

?ﬁ{]m ren to the qu thon 0f | Water-ty g br%we
rlsmg} Xm the use ofoh a]g eV|IIe b0|IerA|9 e
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avy Berf%re discussing the merrts Pemerrts of
this type of boiler, it might, howe er dvantaﬂ
to re ert%those of the ¢ylindrica marrne }/ d
ote those fractures in the latter wh have
ren ered necesEar in s?me Instances the adoption
atert 8 gg Por er.
e cg a rl J hoiler a Iarge dpf wa‘er
has toh te gn on a cou é circula
flon 8 ﬂ[t) ho has to. rarse steam
|n order t e ex ah on o [Tferent parts
eybe asqradua as ssr e, andt att econse uent
es e u’n ot resutrn strains to an ar
e circufation’ of the wader as general
IS downw at the wings an g datte entre
overé urna es t 1S mri
according to whe her thfe boller |5bfor ed or not, of
pether the fire in one furnace 'f ﬁ ter than the
others, etc., whrch must neceisarr prrfmng
when uneg Eh extpans on will mevita ay B n
accounﬁ te 3 ?tron n slome rtf] erH
times almost nil, a reat oncr e J
Qe repairs totgse otlers have o e effecte
skilled wotkmen, and are . J%e of a very cost
nature an occupy considerable tfme.
he. waer ) t ese orIers cannot he cha ﬂ]ed
the ‘insid e xanH and steam a adt raise
com arative ort time, without tnduly straining

he werngtt of theb iler a dthe rge amount o;
vy]ater cayri detract rom t e earnr owers 0
the vessel, H as att Rresgnt day the tg encr{ IS
to increase the pressurer rder to own th

LN tgesnhﬁ‘e%f i

or. less, confused,

Severe L}/ fries the cgq Irtres the marnuracturer to
turr] t%?oo an asrgvreo
Mion t he a disadvantages, it ma
ehso atw en it s re urre fo ren
0 eck and surroundi ave to

I entrone
[emaveq, ah rti?%earol eXpenses ave ncurred
esides Taying the vessel up oraconsrdera & time.
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Before oing into the question as to how far
}F/eseer ug Btagﬁes are, or are not, vercome In the

ofler, |tw uI be we o revrew the
amenta prncwesw rc

ene Ion ers
nrn ater or er,.in orﬁer that
ft ebetter erstand the v rr us c

alms (5

|ce of the ere tw)
ur% aso t ansmrssror] f eat
wenoet atw en a kettle o

be Ins to o 'the waterrrsesa ove the norn]av\feve
In a Jur ulent state ﬁ gdges % S over
towards the centre and then desce If ‘however,
We urge our fire an% 50 increase the heat’ o tra s
missjon, we ulpdsette direction oft ecrrcu latio
causnhg cw currents t t e C e so muc
t}att |s more or es |fte eratr
0f S elaman |soer 50 t a |n

circulation 1s allowed to'a ser |tse escrr ed we
OtHst 0N no account u et e |5e to ar?/dgreat exten

erwrse frmhnagr ace and“so pro uce
stearp
owev ace |n t |s kettle an inner
Eesselo aI er dimensions, With an ap ertLFe at the
ottom dan) nP a]tamo erate distance from tne
sides an dpJ the kettle, and so se arah t
ug Er an ownward urrents we Tind t |re
N eur ed colnsrdert?W without causrn ewa er
0 bor# S We atherso eda i
ow. e |%|entt crrcu tron can ttaine an whi
orcin ire, at t esame |me avrn% de mhe an
contin ous] currents of water. in. the bojler avea
800 CIrcy atron ith les prrmrn ?seqa w
rier st a to e erwrt reate urabr It t
e sam em er
at a vant ss sca
aces the more
ave.t oran fact
efore Us, that owing fo t |s rapr crrcu atron mor

steam  Can s erate give time, And
consegHentIy ess” space and werg it of material are

alrresar% asozgt%cetsa
B?OSItEd ont e\a\tm%

apid circulation.
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IIf t/\he curereérrtgthogr V\éaterthage t(a tefromtrnt&r
ttqgw nnervessei taﬁrrn ngturhewrth
eto eq connecté rim common to
tha mg eatto.one o the crrcu ation Is
stu aer el tr g more rap ly 1 Teaer

th heat 1S a |e
o er rc aron erI still confinue |n e
orce 0t at

drr ction, but wrth much grea er

R R

ongated fand othe tu ed paralle o It
aheoee ent o awe own atertue orer
which has 0 recegv\% ﬁ een largely use

marin Pur 0ses and which appears to avestood the

tes
ra bcock and Wilc x marrne borle dr[fer
somewhat rom the des no(L e one Used

ur oses account o suc consi ratrons as t

|on o convenr nce o work |n
er nt vave ever atte team m
ce crosst t e top. nstea
wa S e ron ercon
|ss several mil see xes or he ders or ab ou
arnncﬂsesesqufar%a%n ; 0eurt angr ctﬁﬁngnhrhré?
?rn r?t Bor%tws o? eraer gr\svatrec nnee rttéC E)y Tfhe
sodrwnstra tu edatteaoveanl
holes b % 3”“ e i ¢ ch“tbeaeetr'” Wﬂ%e S”"%ﬁ
?re ﬁa gs(%?g%ored mt%shtee (Seres ?or srO i
i f'h 'o‘t eh r%hevtb“ rt’“th“es est Bbght t'r“ d
nad e
earth steel i m e sinlous or * sta
the tubes'i |mme lately above. ang. be one
In the same vertica nre ther e)s

rma not
J Ing to Tnake the heating surfaces of the tu
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more effgctrve when acted upon by the gases which
passr eween %7

e tops of the front headers, which form the

ad
ownt kes are onnected oeh otta Ithesteam
rum sort en % whic ?re ] gdy
|to urta e o sand ell-mout
st at the bottom o eader sdmr ar stt)tort
%connect each fo a square orged steel
ﬁ; acts asa mud drum.
he t og s of the back headers, whrch onstitute
t eupt)a es, are copneetgd to the side of the steam
rum soli

t
on?onta drawn tubes, drscha\'\}ra d
mrx ure 0 steamg watFr at apout the
eve grnst% le plate, which runs the
ﬁ rlrth 0 the rum, being og n at the ends Hn or er
that the steam may pe'the better f ree

ue us particles. s steam and water r
es being |tted wrt rming Pr e, ston
valve asses, n ovision Tor eed
de ry 1s als ed rt wash pldtes o prevent the
sud en’rysh o ater rom one end to the other when
the vesse s rql
Immediat neath the nest ftu es there is a
fyrnace ¢ am rof large aacr or the a mrxture
of air ases,” which the

nbore ehcrentmce%ustlrggan C?retqore prﬁmoti

P?rre E”CL(E ass 8n¥8 ngst the acal(haffso% e fu es
irst (terh eece v?rnwar amongst h ttres
towar e front and nalgrnseu at e ront
parl, Oﬁ t%shz%(’mher%td%f e i meglate

%( %ea ers t th e steam water (Tru EJ
ence to fhe. unne e noticed. t 8

ﬁue gaseﬁ rmfrn%e upo t[he tubes tan entraﬁat :

the tunes, sequent on a COUﬂt
e e e e e el

moun
g T sifs e otrret.eebtrrnetoerrtez. i
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t%es and t)ae Whole IS encas platln fitted

non-conduc nn na £eps
|fde ca5| uite ¢ II ﬁ? ahbolller IS Hso m dewnn
n. tu t ace of the 41n., when, of co

e,
ore eatln ema eobtalned thah wouﬂﬁ)
f Waﬂ H 1r
ecas aege Bf “Yarrow —we
stlll r|nC| eo th fube, but
Instea o exten ut| |n the bottom part
as In. the reV| e3| ex tended” and
multiplied,.and the wer part s |ta y Increased In
rea, . ecncu ation bein cau an maintained.h
t e difference in tempera se surroundin
elﬁnera otter tu Sal

%ut [ IaYErs 0
II are also t Il’ﬁ’[ eated, Eln teu takes.
nown, thIS 0l er CONSIStS O a arge steama
waer rum at te % connected to tV\1]O

the bot SICE,

water drums. cim 0ne on eac Pl
nests 0 atral ttu gs, santl outw rds at he
OWer lameter o the tu es IS a
oilers and about 1 In. for t

%#MD rf%r t?ie Iarger
EIS hoiler has been exten fslvelxlused foE tor ed%
estroliers on account 0 t

Biers inp an of constructléts a1y light weight

s ety Ml ol e
gnﬁ) r?dlngythe tuge enas | r]‘%ung necessary at any

; LR e s b o q
t G%SGS romﬁ ce passing between the tu es

A
the Tater type, for large i staIIatlons the tu
ne tthe furnac(?ya)re mad gf ameer and 3 thi F
a are curve outwarfﬁs th E outer tubes ae
wmatehand one- terl)tht ick, edg tstra

50. assls[tt eubague\%enoﬁlamouwee a moree %n s?an |aj
grip In the tube plates Dr(linge are gaps tin th
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ests of tubes next the furnace, in order o ensure a
et er passa t ases, and a few of the tubes at
corner of the nests arf etas owncasts the
urn ce ases bern tcear fth
ow come.to that muc heard ‘of baile —th
eIIevrI h rern the crrcu ation 15 limited,
re, | ving the sides or the. bottom’ arts
of olir tu Ir as In the revr US cases, we
ve the Ul ta e consistin ouble rov
or rré S ar ttube seven orent eep, Incline

Brne rn oRﬂosrte S;JrleZ Otpotﬁs wrtﬁ neosrrﬁg\%s ﬁ?drg
s C0 ecteot y Den screwed info_ sdcket
} e§ n cast steel horizontal junction boxes, an
N o Ml el St
ﬁ 19ht?y rferent angt Us eac

p)f socket erng
fpo eroE of tubgs forms’a contl uouss rra rlta]ssag[p

m the potto

uncthon ox o e sec on rs rtt Wrth a_sh
| end, w ich_simpl

rnt asi raer cone eat 'the hot om

ansve se stea drum, ne end 0 trs rum a

owntake bout 47 et ris fitted at the

ttom o rc rsasett ng am er orde rum,

out t]er erfef any
osrte ed w Ssin

are de ter
aotr bconnec?rona tth o a%f?t St?ambe?rno 8

Istribution pipe, whic are, an
onnecte tot eb ttomj ron bo Of ea t
short fe Ipes-af abouyt f-hore on
ecrewe totet of the rstrr tion rpe an
e e
enes o’ft%be andte team that Is forme\(H
section, together with” the eptrained water, is
de Ivere rnto an annular space forme wrt In the
steam a r:rrcu ar parfjtion. and S0 passes
aroHndt e dr m, glyin acentrru "action, thereby

ten earatet ater from°the steam,
Bg ﬁtg nest 01? generating tubes and steam
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%u an economis rrs ow fitted wrt tub ofabout
lameter, which, course Ig s to the

conomica wor mg o he boiler, the ot eed. waer
rom whrc t t e end of t e drum in t

o 0 arsn%& u's\ulﬁ ngrslron forthe feed %ehver
q]rc tgrum énd the primin ipe Inside, throu

wrte vuer%w a[flathesseotr)]orlers ar)éttQ tt (? reauelng

he Turnace qrate [S . compose the usual
ags anu H]r? ises ascend vertr

a ement ofh
\)/ stt e nest o tu es % sance
trfa elled ases ber ene e use
h]orz nt ates
oller casrn

atgs “the
ace etween be ng wrt non onducting
at rm larly arranged to the rrow hoil r hut wit
Fnt tu esyrs th geIqhorn cro oller: msteag
hB fubes, entering t] team drum at t e bottom,
|n\§t drowned, enter t etorn of the rum

IVer info the stea rﬁac the tu es bein

c#rv to a radius struck from about the centre 0
Ire grate, ate ﬂr eing curve ﬁ wrha
smaI radius, and finally curved”around to the top o

tesem
onfer ho Jnrever ther are large externlal

do na pr pes e ¢l cu s sajd
suc as to kee theuP % tut”a ?amdxture ho?

sea an wg uewa ormed on the
| an outs! eof each nest o tubes there erH
eft |an u r saces at the bothom of t
|n£ern u] at the top .qf the externa
H ort assa% the gase?] hich Basbs

e u es, an crossma%rnt e re |o ers

ment grou ”ughat r?red |onI ?hat two reu?n”anﬂf
eused one bovet othér, the steam ein

coursé, the larger. The nests of t esa trar t

rt of their [ength. from the bottom

or the ndeat]
drum and slant outwards as they rise, an then are
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urved around tqb the toro of the steam drum, the
ownta e (tl Bace in th aoe etween
enests n are istributed th oughoyt irs length.
e four urgaces arefo on-each side o tpe

water d um an or f the enﬂ tg

OIEYIEOEET S Of the %OHTIE

X % Iott men ? tﬁe tubes are con-
nec % orrz ntal tupe or smaIIwaerc amber
hese botlers ha ea arge h atrn surf ce and ahre
used more for tor oats cra
T
der>s/

el

%o & n“ apd rch con sts o hea
arane ehrt y I rolnf each parr
fwit rts ho zontal lay ers ofcurvee% fsw%fprc%
the t

ller ftee,
eneratrn ubes a tron Xes, one
Ps connecte dto eac dfl tﬁe hea ers
ah eaeracone N IS made hesamsace
rum, about lameter, an a the ot
ac eaderaconnectron s made to the feed rs
oX, which is similar in arran ement to t
erI 1Ist downtake pipe Itte etw
steam man the ee rstrr utrn
lameter, D cte
eane romu eac ere

oors are
e rsggggtnrtgg%fr% o tar '
% Fr IS fat?]o H]e e wrtni a stayed water-

cha errngaceo ers.
W now o dou e tubfe borIerf or the
Nic Hss pe, which consrsts 0 vertrca he%ders
e i gl
Zhg %<ends InSide ea tC HF d
conc 8 X IS an [nner tubg, srmrar tote u es
fo i, e b s o
R RAE e pariie ff

es ormrn [J}t dow e'water
je the . headers, w uter

VI
U es
eliver t'ne water in the space IFormegwat the bac[k
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ottoms of tqe do ntake divisions are con-
ne te a short pe to 2 common
collgctor which forms t owo

e ops oft headerfs] nnecte to the

nd water drum ontains the usua

ijll:f] jates and into whic ﬁ ?eed water IS
e |n5|d outside tub are sp connected

with one anot ert atl[) can ewnhdprawn at the

S

Rﬂ'ihsa“'nnffrnnea%ne. L
§.d arg flat W&'[G[)S ace with a PJtItIOﬂ fow

ﬂ neratin fe conneg

A B e

oo e

%Pc b ta e a %eaera view of t %?E PCtS
Irs

eenm de mordert overcomeé

no;t)ert%mmaq to%e %lgrrrécaoft pe, and | %t‘hvg

B/ater in some of these hoilers is lar e as It sho
g the amount ater actually car ed 1S consl er
Yreduceol an that the ua tlt now
|vd &Jd) |nto sma masses rroun te
Ft) gts .of comhustion o t e an arr n
men con nﬁlve }o the extractlon E aX|m
qhuantl eat r?n}] gases there ra|s|n8
Beraure 0 ter w ch IS such a ba

conéuctras rapidly as gossble e1E 5, Noweve,

one point to notice, name t with
ressB sth tem y%he water In tne bolﬁer
the rate of 8ondgc Vit

pa ur
|sTSt hen onge Peresures are use r
F nen steam inst eao) ? s resen tin tn

e (o
v %nts 218 ¢ etgpes i F]OU h the .tubes is

el'vgt%(l’:l anin Yvnonca[l OIPGI'S as in water

Iers there IS Iwa a Certain_amount
n;g. bty B e bt

{
esllght erence or temperature of t ewater
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in the uptakes an wn rrnst nce,
take th abco er w ere t
vert cal distance ewater Ve to the c nteo
the foyermast en o

the lower tube.Is, sa In.,
and allow that the bo X er p

conditions name %er 5 Workmgun of Sli%ger

gva orateg IS abo tegua to the amount of water
Hhth taetulges orwatrstg

samet nt% te antity of water rschare
e uptak es IS”a furrlrlaxr

up
%eha\tlrge?ulpﬁke duﬁ)es are hallg Ul onrer? er Vter;ergl

%rtry (? er secon hIS_P COUrSe . i
e ced on efccrﬂrnto frrctron e velocit
waterrnttg heI evi

B els, hgwevr much less tha
fhrs owing. to the constritte fortuous passag
el ]

as tot eaﬁtua eveqof J?re wateh 8 ?
B 5
e e G L onel it

ny. 6s cra? in thos
eve? ¥he r%%es M tea Frnthe rum.a ovet em
ut where the frrc a nrs etu es lar ea]rrd
strar t or on% rsq rom the st
er daes put t rf the densﬁycrs not

owe to r Crease on

e]s een ma e e use of salt
t rst ew as no amae a resu te
uesrnt e uppe emeBtsof

ream it ““aa“rjrrr%rg o

£
has\1 Rass ar} |s together wi
wor m%g ca ses|
deal as been sal aout% { Cfs
salt wa&ugettm Into poilers of this

E&USEOQ

rn oxrde |ron ndthe n] HrFe‘ {ree
rBuc totF agnne lum-cnlori esp |tt|ng
uparl1 co Ining to form orrc acld
steam m som ers noabI the
BeIIev le, as est rze ave bein
S rom eore assin

een%Xes ausrn?tere moreeven geessur
to be maintained, toge herwrt rrersteam steam
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slightly superheaterlt and therefore, to so €. extent
mh%s p ot Sl e, sace, n, e Mol o
of obtarnrnq wet steam than woulg be t epcase |tJ th
spacle Were arge

he stea i) erfectly dry on bein red ced in
ressure won]d ep h r}é)errheateog r there
as a ¢ r]tarn Berceé T water gre ent the
amounto eat l{perate udevaporat e water
in susHensron s no é)v%ever quite cearw 0y
a small steam drum e empl F r
whrch It s necessa to a a red uB alve, as the
ex ra gresPure arried means h]ea rs
o ases o account o e ess
rence tem ature tween
sur aces an te an consequent more
gf%sreHP e un an rs necessar marntam

nt to cau the refq amount o
alr necess r [ the com ustron of the fuel to gain
accelsﬁ urna]

e tunes, In these bgrl%rs have the water circu-
lating th rou h the ases passrng aroun
ont eoutsr e, S0 t at 1 y soot and’ grit_depos|

I¥] vers a ver small “parf. rnste of p réraﬁ
rllﬁr In_the cylin rrcatpe and ca
ic Xceare me ns Of a steam os]e orwrt
com ressed air suc |s obtaina L he sca
e Inside may be easrX |remove eymeans 0
too Indles attached to a sma

urh mormehe hreethge?nries each carryl ree. o
our cﬁrlle cutter wﬂeeﬁ the whofi herﬁpo rxed {0

B i I A
be and starting. the rsoe

press a rnst the s es o te u he

legsc égeavcea vrnH cuts away the “scale, w rch IS

R hetu%esyfr the[) [k of the heatin srface

the on re airs [ikel e necessar the re-

newa ew fubes hrch can gun

iy obtsined
and fitted maveryshorttrme an eytt?e g)'/rl]ren
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drical boiler, where sometimes half a row have to be

remove rn or er to renew one, rt IS on neces%ag

hn most rers {0 renew eone a

oweY ast consrder etrme an e

Parr ere ulre a]%m the nat ureg few

rre e sand ire-tiles, a]t Iurte a different

% ? thrn% exists \(I}III the eevrIIe wrth s

tubes fixed wt scr]ew Jornts |tss ortnrgg

gre e% nnect rnq ehe distri uto[ n(the headers
H eaders 10 the ‘drum, where leakage appears

ace so ire uen(??/ .
ese Po er re re re uIar and even frrrnﬁ
on account 0 rate rea 50 aﬁ revefit
an excesof coI arr gassrn \rou t gtr tes
uly coolrnteasan 50 that t
y ere is a

Lt) ase eate ossrb

dition an here are two or

mor erst att 08s o re ulre so

muc ten ion as wou case | rnaces

were romiscuqusly n uneve |n act, n
ome |nst atro s the “char es e |nte
een ave been carefu cylate

B rené rates ofworkrng and goo esu ts ave een

eam may he raised from cold water in about

an hour wrt out setting U ermanent

cts there being no rj et sto ekors ys
to tur rn contdct wit ame or ases n

a S rcrencyrn coal ¢ m tion tre e
ts steam rrfarls whrc ave taken pace

t gtcthleenrev;r]rltatt%/ ttu e%no [llrle? zcta)n:?/o:k? pPseagn%%esw?gV\;
In thﬁvne futur)e tstfPV rIerwlrl r?rs

ace t
lingrical, not on al and passenger steamers,
t also In' the mercanti

€ marine.
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DISCUSSION
AT
3 PAEK PLACE, CARDIFF,
ON
WEDNESDAY, FEBRUARY 25th, 1903,

Mr. W. SIMPSON (Member).

Ek' |ch 1 said Mr. tﬂrlls deserved their
stt an and et anks of a the acturers
water tu ers orhrs a erwas ntere
an esp tert recent rea ont
muItM] ar bodle IN SOME Sense re
e [) d or W at the}/]had éust Itear r.
Ills is.a bo an daring man, especially after t
recent demons arons
ills, m ntons the

In the |rst r
stresseﬁ set U rn cb}nn rrce'r\fI ]Yers by a crrcup

ron w en g seaﬂt ut in ro er circu-
atin rra ns such as usrnq E onke
L Bl g o oD el 3
ack throuﬁy eed C eeks and a draﬁrc bytpg
course this requires a donkey boile

gg?gtagfsi.r gnaheV?nSSGFS frave on

nfiops that the. aterr a eylrndrr

cal orler cannot ecanﬁ urc t) F

ex mrn 08S Irn Lcal oller
ke the water-tube, ynable to run a We

ﬁto prn E arrsar‘h OFEBGWIH tubes WSIfEO(l)J‘IJ

o v atr oan e S0 hooks o Some o e""”t%éj
tjp?rnda % nce t/% gl %[ravrnnl)ef f
own, a seg Or repairs, an on runs o twenty
and thirty days.
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d to .see that Mr, Mills agrees with
gneoch t% ates increase the dlMcu ty f'making
g4 I\J!Ir MI||S mentions %hai Wlng ‘ raia]ld
irculation |n water-tube hoilers less scale or
ow, as far as m mformatlon Poe[s1 nis.. is
q}ot&orne out }/ex erlence Even H oilers |Ih
arrw, whee F clreu atlorl IS a Entied
g H raap sca% orms s.an
stablished fact thﬂ ore ra |d the circulation
the more steam will t ere egTen rated.
goret ical rate

of c?rcmatlgdxe?nsoamé ﬁ? I[e it this \g/ere

th
rue In practhce ﬁve no doubt Here
ar less” trounle with tubes giving out, ut un-

ortunately it 1S not, so.
: Al *ho‘aaaaf oo

in an ear Ve given out due
vqer d[ t% Pre uenc
Wlt hIC %Wter ear |nt ereport’é
|ssue€vun er.t 0|er smn cts, and whic

€ O talne y an on or 4 Tew pence tubes

Y Ut seem ery_comm
FgP |n the case gf PM ssrs. Wilson’s
s s some ew ears%o whi wasﬁ]e subject o a

ort, an ora e cse r read
e Was |tted WI oc b ers Ke?el
ears to have been kno utte p e
a Was ﬁventua y hort or coals
hetoa e was all with etu sm at case.

watér t\J Séa bo?P g “v%o'ug(f r%Soewei1 ﬁ‘if"; bepCtthoec
regorts ave men loned, in which heW| nd some

mos mtere}gtlna ?rmalo

AT

fore hIS stltut(e

acfar urm the d |s Uss op Pomte oI

an hl% v%gt rratun ea %ﬂé?s“ s%me t%lr%c vgacrlrcg 0.
U\?Ith a num er oP tubes connected to oXe )faeaéergas



VOL. XV] 18 [no. cx

Ln the case of the Babcock boiler, circulation might
e one way In some tubes and the ‘water stationary'in

others

ﬁt hﬁs aBBeared to me that the ca se ?f the hurn-
Hgoftet es may be due an P % 1S ueto
thrs cause, Let us suRHoset Vv fa tub e
eﬁ 0se ornteqae he% cIr uatrontobe ee

0 a at a ca It wou

orme ece treo t etu e In which there wo

nor with the resu htt
tube getso reate unrl too eak to wit standt
pressire, and an explosion results.

JFATHERE WATER

This, condition, is, of course, more liahle to take
H]Iace In borlers with tlltbes nearFy horrzontaq than with
ﬁe v%rtrca orpear

alsoce tat‘ﬂfasrtrrged; e e
esrn )@t borer éensrty &ri % aab&/

um tr nthrgrnaergaver | as formed in t etu%ke
m M}% ave a Ila%atr tntphe s%nrn
o s tetu wou be re otu ater
twou ther on t he e surface at
een theste ubbemc int e man-
nera we ve sa orme eoutsr o a hoiler
a the water berng evaporated, and
eaVJrn%t esaI ehrnd
esag/s there | '% go to the Iev%l of
the wgter 50 trmes in the eb | think
IS no ou It ent
W ?]ome ex errence wr B
vel of t t wasdrodti ere nrnan
0\?/0 paéts and 1t depended largely on t conditio
E [rat pitting in the tubes may be due to the
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cau entioned 1s ver robable, byt is jt notmore
R

W té{' mtagm welea arrgethazit goméq % etJq
eaters ar] ow work mg Bepﬁn ent TF LP g
dr ?rgeynq[ot rid t'there sti
consre% g% énye in the oan
B%llat fficulty, Bellevi (! 3on |h]al
es&gn Rre eeconomt er was |h]tro ce IS
e e
%I ?n the urn aalonst e@ |n0t e”t])mlenrot?qltjg
bmfer agdpu¥ ‘e eteve pn gneans

the
alr pa%se

away W|th the steam an dnot get into
In t%e

X&tndncal hoiler we. have ot 50 much
ceo

8 g air, s it most TISGS {0 tne
uracean attcsteuner3|eo
}O e0|t SII’IOp&I’SW

ere e CIFCCL'[IO
GKX%G as %ne the com UStIOﬂ C am ers

the soo etc athering o Jt
urae o e tu s can e easify remo
ave t |ttIe |nterest In water fube
ers |n case | s ? have the mjs orune have
o do Wi ht em., | did not go to hnte]re&t arttes
|n ormatlon ut to those who rience

W|t e in pne Instance d|d [ get
any trtH n\l%ea év arh?e rep J
1S question o clean e soo off the tupes

st e S g A
g\{aflpwah th e]gmhl%werwasuse for F thpEeﬁ

?oo So?hg {ftuene " ISt"ﬂe bgﬂ Ieerre gee %

alr for the tubes. got
% wen ?te consu tton[\? tha i |eg/
asg thee nencel avy.
aso ew hours’ duratio ategtube
|tso n against thek cotch 0| er, but it
a never yet done So In working for any t|me
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That the ater tube WI|| displ %ce the Scotch | do
not helieve. fo; a moment, neigher ”f] assegg
veSSﬁsnorlntemercantll? mann? I it ever 00es
|t will be something very different from the present

yp%oesM Mlllsthmkthat if the atertube we[S

even a m erat cce S unar wou
Stl uate ordpyl nc n\jers In. t e thaP%}gl} S%

i o by
erﬁeefo Iowméi taken ?rom outh Vfarpes aily
News 5.2l50 Ve Pterestln
The, return’ o

casualties in connection with
stearpvboners In the B tlsﬁ erc tﬁ ?nnﬁdunnq

IS enging vecem eraif
ﬁen 1SS 68 an ISg to say the gast, astartflng

aa
%\ccordlnﬁtﬁ the re ort there, are 220 0 tch
hoilers I US} temlrc ntlﬁ arlne

At i&ﬁcho NS e{o s aave ee”
w Ich means that ractlcafﬁl ﬁjere are?? Zfj;boﬁ{
the water-tube type 1 the whole mercantl

I‘nﬁo com?s the mostwtal gth return.
The nym ers %a%atles Herson L g ersons
mgure 13 useo cotch n/
8 respectively. Co n% W
to the water-tu ilers, “we 8 Q v&
amazing Sﬁ? (ftl eje ‘were 1 cas atles
Berfons kille a{] ersons |n£ure
oilers |n X 0es this, r Hrn sowte
scarma/ he mo er ater t% oiler In

tile marine, but it also. s ows In the mos
orc e manner the an ers inc rre y 1ts USe.
uc beln the case, can It ?al wit apoy
smcen t thes b0| ers are suitable or sat(i

where In time of war t ¥wou lf

su ected toa Stw ch It |ﬁnevernecess y t0 apply
on assenger or merc ants Ips?
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The water-tube borlerr as at present constr&uted
Qas nof come to stay. . The blegrns already fo
1S ard it, th merc trle marre never a
a}n |s a astrn sgrace that so rﬂaw m |ons
ould have been ent utt t e Navy these
orIerswrthouta oret

I\{r r. I. T. Shelton Member sard \?rhhe he did
qbt y.claim to Pracérc P r:e 30 ater-
Hat vr(r)”ﬁr |thse seeI e\t/eeret atastan erebeeenrnogon%
consum Aron l?.-md n VY] mchf eature 0
S U el
ﬂqu ore a otcomeosta In |tsp5esent(}Nsrn

alrr}eg:] \%eezﬁ ﬁgtr&”t%ausb?e ter)r(gn tn\ee ct)(r) ndarrcal %orler
Mr D. Roberts Memb%g advised a us ensrog

ggrﬂentwrt %grgto water-tube boiler
m to re ow man ears It
ring the ||lrto |t Msen\/I f
me t e s ou e to s |
mformatnn [ ar?\‘ncqn e saeamfe
essrs son o w Ich referred.
eha some recoh{ecwo asﬁat ment |n mage

ar lament B/ ilson whic seme ustr
ewater fube boiler, though not the eev Xy\ﬂer

reat ectron ur eé nstt at r
on, the score Of upkeep, ut e reve
1son’ pec went tos 'that in thi res e tt
B R
water for steamrr&? P%poses the orIer depende
t an.upon the

more u on. Its on i ctu
uantity. In the Scotc or er it Was a oute
ecess to carry a. ntit tet
maintain a. co ﬁratrv { Lifl Xnﬁ ove
ehr hest Romt of heate ce—rn the w rds
t or t am t

a Fe\n(r) Inches, wﬁme tntel?en \Crvoul ebrmé tgn ?
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ter |n the b0|Ier In the Hn rove type of water-
tu % ller the tu es wer wne d connec d
wlt e steam r #)% t Water level,
elieved the pHne,l eo the Belleville aSﬁszta
Inasmuch a t] ere too ear t

Loqpermlto any@IC %|Sergnr]%t% CI cu iatlt rzrlawlﬁhl
il e ol ﬂet”n;ettttfttt L,
aut Orltlrgg tgnd% {0 shovrvltlt at t %errgatnpegvg
Wwater-tupe were rﬁ re_economical |n ugpk}eye

whl

steamm% Jower re_were accidents
one reason _for whic at the makers

as
fibiadidl i e
;‘;ubt it t'%av'ds‘s)e”nt'\t/'hﬁrsnagle%gtadd EScaon o nPO
e water- tU £ 0| rint h }\l%vy aS\ar
e .f0 t t¥8e Sen st“instal at

ubleh [) %er showeé o aneu\tqle ers ace e Jw
regard tq_pressures, the Wﬁtert J;o”verx

Btar elg W groem&f“ij% \t’\zltlttlor%hgf toetcc O,t rca?vhlg
H not see any scﬁ tivanta%
;fnt eaat%lllt to rﬁlse steam in, sa%/W our, 30

?r%hatS savin er1‘Ccoa \?\?chle ag ¢ Qg;;katamedA ”X

ghouﬂ? I|5§ t?ers Elf \Mar t\?ﬁ\e&%e\lfjvgof casegmnq WhICh

auxmary 0l been of the water-fu e—m
saY onk e% ertos steam t0 Winc sin
ér 3 cat? 0at, WOrKInG - su i

Itt en
?tdaqt Bebnacer(taln heratlv Wei hso%( otch
say, a a%cock &W coxwaterq bmlerg
Mr. Henky recalled the time—about two years
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0—when the he po Ier Wa known ip the
P et e d B
71 HX b rea g Aot IIX With
VY] E)scoul e remedied, seemed to Indicate

that thrs ability still continued.”

Mr. Mills said the instances quoted had re-
ference to intentional tests, and not to accidents.

W. Sydenh Mem er sard as an officer
in thﬂe I\Fav hewaserrotam rtte ress ré%rnrons

on c es o o lers,
pe] >pre lence 0 ter tube b 116rs coﬁ
-trngrousyrunnrn ortg?enty O)&s uto t emob

% never em’c h 00
ol Sl s e

Eoe R Ke resent %ackstoéw f%rmermr

esee come Ith .regar to casya sto
wat rt or ers, and t fr ues which een
uo rom an WS er Were variou matters
t econr e rve ears referre to were
ears rnw IC were cond uce man and con rnuous
xgerrmens and he was_guite cerdarm t?re ercen

€ \%%uhdrege K I%(reaHX rept eoyse Raregtureﬁ

Er ater-tu ebor efr casua]treswrth ScotB
oljer 1n IJF Hcy the comparison woul not be
un avoura e to the former.

cott sard in_compl ance wrfth a request
a eatte stmee rn]ge rkeha roug rinspection
the. moge a oller atent rirw rc e
claimed reduce wrg an as acomPeecrr
ron which made the bottom of the hol erfeqhua
ot ast e top, rogr the ¢ mmeHcemen&o F
lennaanbnrenrg steam to be raised in the quickest possrb

Mr, Berts Mr. Scott’s boiler is a modified
water-tube boller

Mr. Scott : It is really half-way hetween the two.
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Geo Slo ett (Hon. Lca Secretar

r rhea\%re e 95 dten(ham an ot ers ea%ey
er-t ebrirleré)u ttobemoretho ou

rnvestrgae and develope orcerarn purpose

advantages were undo H reIated 50 E

8xgterr0r)e/ercessp eV\e dt trra water- tube borFers on torpeg

The Chajrman sarE as in the matter of
%orlers they. had to look for fu ‘e economies, rath er
an. i en rne and they, as %n nstitute o Fr'
nrneer cou not drscus f uestron 00 TU
t%onsr ered t wat rtu e bor er wgs the boiler

uture, a Its present design must
undergo many mod| ?rcg tions. P !

On the pro osrtron O&Mr Robert seconded bny

oat

cott, rt as resol djourn tﬁ ﬁcussr%
(andaltr nearrrreetrng close wrt a vote of thanks to t

DISCUSSION
AT
58 ROMFORD ROAD, STRATFORD,

ON

MONDAY, MARCH 23rd, 1903.

hairman :

Mr. J. R RUTHVEN (Me of Council).

discussion, as. S pr seny,
ﬂSWEf ques ons O an*ﬂ at e as

sr o %
d ay

ooqhe Chairman Sal he ho ed there would beg

ﬁtewe nownt es bu
B not nwtao

% he water Sl
orIer esi)ecra y as It was heing rtte S0 Very

arge
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Mr. James Adamson, the Honorar Secreta\ﬂy
then read a com unr atron on the S”bﬁ ctf rom
opalds e) in which th Hen leman
sar R/Ia Mqﬂs hI%s rvnus an rnterestd ut Qn
the whole, | wou rather one- ﬁ' ed paper rrc]
avour of the water tu e hoiler, a ﬁ Br e
to state Its many isadvantages, w r undoubted 3/
Ere numerous, ‘otherwise ewou see more ¢f

eaanmvrlrth o, Doard steamgry At epresae”tsgtt
|tte Btron thF paSDtrrlrneqm e‘t
arrnong his list otte est hol erg on. th ak
ere is no eed orrg %) vea escrr tr n ot t
Lo erofat emaevr% '%?s porlesent bu a Sanown tj
t rnf< It is one o? the” most § rtahle ang r¥ stan
severe tsts pu upon E olers’ in te
t} rasL ow rt has no had the opw(—
Mr" tan rngh attrr s \et, urtFerQnu
emens o W evr(ﬁ bporersbern ue to dpxpg(e
se”r(r)rn oIrme%nrOomt covrrgp sérgrrongjsu(rjr ﬁheat
gL el R o
ro e t e Nav }/wcr t e e oﬁfmlsgrssg atese
or ers U {th N am safe In
q]watta atr o te tat eastrn

ere the e rsr ous for
the we iar ofthe Ievr rt“er s eTec wa

reee itting lime_tapks In aI Vesse rte
evYHehorPers wh roves att rtrn
was ue totepr enc ch rine, t rowno
the agnesiu or e com rnrng with hy tmnn
oric a

roduceIn Btvbrh(ic ht ech or nee(cesa
crumc f %oulb \r]er muc [hﬂ t\/uﬂ %
correct In rs stat Fment 1 B the .velocit qb thE
ater ue § ? tIron is ette[r in t e Ba ?ﬁ
@%co& e elleville “boiler, The water .In

rhas to pass and try to force its way

formin
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rough a column of water quite equal in height to
P ﬂ P [P Pbore{ ﬂJr It cgnr}]ot ﬁe sa hat
ane ual.ve ochy flow th rou the tu es
an e water in the bottom row uescos
urnace is party con erte |n o steam
cannot get]awy fast enou I| ave at
w ereas a c0C n excgl ent bor er lving
ver% rttle trou eurrr] er ndat a ght condftions’
tuhes omnegt aéaé‘t’ t ?stvea\!)n e hrsedeﬁet(t:m
oaarenr e olfer, althou one
ot t 55 Ae wellavile I
cann forrectlr{s eak of a circ atron of wate
rat afl, 4 under force Hg apr our
nc eso Wa r ressure In the stoke w
I t i eh Ik uestion

commo f v an w h
Bab coc E at all e Jrc ently, .the circula-
tion in 't evr £ 15 S0 rapl at £ is mrxt)ure
o seam and water, rushrnq du%h g ues
nste] osrn

N the Cgams ; &S ! “ﬁes as no_column O?

water co der t an ’\ﬁse orce Ith a}/ rough.
rearsre |rs Igstaest n the case
%nen)r F of 2 fube being necessary, In” most
ter tube boilers it |s on ne essar to renewt
efective one and_that this is a merit over
c |n rrca bor er Form own art, | woul undr
ermane er in at

qrrca Ier and er way ag%n as
orrcyasre]aceat |nan S oil
a5 1 koW v t¥t° o rtScVeVr%teem‘t‘ 0 er remt
or e t” hou rrre houild the dgfec |v¥
fub e n ut |n t |rt or ﬁecon uter
FOWS w |su ang thers ese
aret el vrI ere the Iem nt has obg rawn

efore he tu an be re aced t nIng
w eret ere are only four row a n
£ S0 spaced as fo vercomet |s |cut an de
Iclausse, w re any tube can be an replace
Lres ecive 0 H}osré Lknow at In practicé
those In chargeo coc boiler do not hesitate
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cut. out the Iowr rquper tubes | n line with the

Etpefectrve Onﬁe 0 s rpc(r:reemgnrt [ rery]rﬁrred ta
?ﬁeyentt]y than Wr the casepo? a cyhngrrca borper

tu
ﬁn conclusion, | (o not he tate to sa th { |t

er ake a vr od man, wr very
uI t t0 rajse steam to wor |
8ressure rom C r in an bore

Size com are vy]a eaver mdrrca

as re ards § ower, in t af
hour, wr ceptr n of e evr e orIer
ut, wit man detects, | Teel certain that t e

water- tuh orer wil ecome more general n

mercantile marine, as are none” or thes

ver serous nature, andte are ene ly Tooke
na orse tha]n they ret e the gain

cte ss_displaceme reulbor er power
wrﬁ In co&rse of time be rea[hse by shlrpownerg

The Charrma remarked th t revrous
megting, wn entemn " ° mcﬁ “ahas q{fshvcts
olt the at (-tube ‘hoiler, mc arr ha 8

t t S0 far as IS ex rience went he was assure |t
sheavrer occupl more S ace aétd rea

dea moremone arent norfoubt out
oug that w;a

Its econom at am oducer alt
point n e worth gnomg Into.. He wou
Se Ve% &ease ears %uestrons raised ;

they ougnt to make It as ISCUSSION as possrb

ater\aIYV aLs?thvedetS%Id Eguys]ro lrjtmr]tI rwwllﬂ havg
ore up- o m re ard t? ﬁ

is
ex been se 0
ePter hor\ir (#77 ast tw thr ears

mstea %/m crr thon of the and
ettrn}g into |d roove ere they were eorg
Pn\Nrt N thnml% seﬂ tencesarshe eaatUt roorm naedcesahlas
been glrven to the ques/t?on gt water- tuh oilers,
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r’?rtnlg # Iho r(rjsOeUbof t(hn % evrB Ofboree UOU f
Q/Eear more 0 the ellevi|le hrl(%rs
te on In t but as to rts aotuahawor

%ave eWaoP OWGJ]QWG(‘;I) e 0 errmet teSVt rXJ

en madg 1n th av ave ear e
so eaggs%rs ?rﬁm what oc{c rreOB n vrﬁrhat th]‘e
i SR i Al
s o ot v
eng”mgHﬁsnm 1a8n d’r ab noYveYn 1?03t eg ere h“lr!’
8 ds targwrt the water-tu Z Q Xs

%uan er ahv st am unto mo vhgmrt mt ato era

Eh v cripp eqNs]ome o nest ves| s rn
ritis oever Was res onsr %
?uc astaeofa airs ought to e r]ou ht.to ho
twa ra ra Serious tter atrolt Ie
con oser pons es ou ese erely dea
y h ce wr eing ver
uch w hen t ava strmat wer
rou ht ore he House 0ns Jn 1894, suc
R)len Ir A 0rwoo ﬁr ang a
enn opposed the rntrodu tion of t Oilers

I)nto the Na an some ¢o reratron ou tto ave
een given tg their \ewds hey ough vg
Iy, rn er as ha

us e J 0 the
rn st ds erE%leoYtpt% w(arnI ptea Irtf coormsrlnxé
%'ﬁevrlle eoorpers tvvan e%n%% 10 mt oagguomee
%th the nature 0 automatrc rr(e prin ﬁers
dpurp se h serve Id"no kno

0
@ow wasgohrs to g emper for
est Hamb had sar embers of Parliame t

Were ver en an ust not a roac
hem unt;t 2@ iadd ever thr nh ieﬁ dovr?
erneI ou frndt at te hnrca expertsw re
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not agreed, and until they could. a r on a par-

Iagr eboner It was no ){Jse gom(‘? Hp Housp of

omman twasaverg 08 itaﬁo a a|r

mem erofPar ament tal F oug
a Iltte Iouder an

E rwlneer é £d
IMSe more ere were certaln para ra

eaﬁt fhr art Om rlt N} erdyjychae b0|Ier

ccordl the ¢ |ndr| 0|Ie had no

erits a a he aut or said tha n,

rlca large mass ofwatr as tob h

|n rlca ajler re more water t

e w ter-t ube b0| er, an t could be prove

that they. could produce an a| faln Steam, a

co omically wit esmal er ater require

ewate -tube .bqiler as wit he arger amount

e the c I|n rlcaI |Ier hen h I means

ou say, an| e
cou notans erte eraart 0 te

nsumed.  .Regarain uest on o ec no
E ﬁ 0t thlnkglt c0 IdI heqh orwa
el eV|I as avery ec nom Oiler.

opinion tyﬁat | not con5| er tla
aﬁr‘n e d eerstton eemh%h“"m'ﬁa%hebjgét“s%raera é
coah (i rGMlon)v“hes sal%)ﬁs%s regBesusl efﬂcg rcﬂCe/ap
}rlasw |chnhave taken acewnﬁ edlﬁekent IXP
rom t|me to time adppear to sho e
tu e boLler mn ho\!v”e(}s own wit att \?v céyrlant releal
Wga% assertion. He ¢ nsﬁergg the author slh Ig
re uts rﬁ%\{vtvgge\s\eeto ool(<j for those pub f%h
rred to a fwo or tﬁreeehours trhal W|VY1 a_new

0| er, u pIC e c nld with the contrafctora
men EP% —we ew thﬁ val such
e Jee e n%saieha e,
hutonﬁhe rE'feIFevniIe [0 E tahto at er|ne

oint boiler the start, owing to.
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etn steam quickly, but the |dn tt St

L tYeerra i w %e e

wen mrnu es ah ad of acrnh

ome t e ater tu e hoiler rnt

ans urnt n rrca |es
hear o tests tos owt ose water tu

or er urn no more{coa evap rae morewa er, an

were etter 1lers, but wh nt ey came P t th e
na station t EXEO erent” tale. Ti)e { 0

L r
most ecan ml a

i TNl b bafd”nattr
e

ﬂd hose
ere ahout e only statements that he
NeW 0

ere as on fttte omparn
to make e ha area sar t ?\ﬁ
ot up-to-date i somere ff
ad wen stome | res arh ethoueq ey ou
ave'th gure 51 sarn]e ra ra
h hic the au sard 3 wrt indrica
PI ers a a mas water a ated
also stated ﬂ erro o e a owed to
raise stean e |awrre seen st am%t
|cre vithout trou ernacy nari

n
Aaguhrs the mac Inery é}’t between

5 ver
h?} and were rea for steam
the. ven

A s.rnatecathte e,
i S Rl

?] nw at vesse ercantl
rn]ar|ne WOU { %%eea\éem v?ra S ea I
aI%n com arneol Wlﬁt Hg

t
gyPndrrc bnrler the crrgulatrgn Was ba(? he sal
ismore or. less confuse accordng {0 wpe her he
boiler I forceg of not1 or whéther the fire.|
one furnace I %htert an the ot rs etc., whic
must necessarily tend to prrmrng e (Mr. Lawrie
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dri rrtrreatlrt])%relresrtanOlhottrr]ta t”thex COLilnd rnoetxdnveertcg
hy Had seen c Im rrcaI % ers drrven ?or ? th
were worth, S ngine wou a
more. steamt te o erscou vet en
crossmq the tantrc t never S %[ a minufe
yae ho et had t rstr wate or
ea 0 utt too ut o
eed-water of the owe oW cea
It was. etook out ebo ers e a st re erre]

rrr(r)heann ee/ar\r’tvee rt% V\e/nerg )hoYIee?ssthoat con}ld stang a

s li e was about

own whet ert e wate tu e ers wee om to

mt\/{ us]eH ool reen a\t\”t ore easrec lin ”rcrg
orI IS have to eeffecte Hwor en antl
are fr untI of g Ve ost nat re an cc
onsr e rme ust

ryfr mt0 uef t X ad?og%tr%rlcnt amou terr(:)e
ar'h ﬁeat ét ¥erron or tee? ? e, and t
coudnot rercehe onte ate without unrs
men an renewr an make

HOO d am Were :

nect hwrhth tIet vev\rl)ltlry e%gqurg rr%al ?hié‘r%e
oqo tﬁe cost 0 som o 1 gﬁ[” ’ﬂe
Qaﬁnrs elsnout of the ot nth(hu Wrr@g
Eestgportheworst T I-?acm ??188 ?—I
een runnmg} one X me mon hat was
twenty-one 'FH s In.actua commrssrorg %n the

Eﬁ&k §08tdt§) e?rm:jz ﬁr r%p(#];es O\%,at 0S¢’ I arrs

%re ut erations ot theﬁ all new
w at th t(gn(%tt e s con -class cruiser High-

er, 0 1% een WO Vears . six
onths, months m a tual .commission

the tofal cost arrs bo er in_that sﬂ
amounting to £ p EEDG d per monthFj
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ath th vessels were frHed ith waﬁer tt‘be
or ers rth egard to wars 10S tteﬁ wit
t&o s, t %ﬁqbndCﬁSS attleshi Mm rKa
een three years two mont
or thrrt erghttmonts in actua commission,
qe tota coé rﬂ IS to er orIers amounte to
228, orrfI r.month. [t must no
or%ott n also that the rn]e[]va was a much o e

el than yac nth efrrtcl $S baitlesh
@6% G a‘; hataeiee’rlr”?rx CyeIn ! e/e r?toolnt 5,0
seventy even mo cm commission, da
ggrnag tOFatJr%)ﬁrrgS h8r Oérermroe t?t”s aprounteCon
srd’ere% t]e difterence In the ﬁost 0 marnteI nce of
th ers they would s é ar as the wa er

€ 86 t
IUEG boller was COﬂC me ﬂr .as the
ormall no th e Sunj Ct—lt in av ur O

Ptec lin rca bor er e wou ust mention t e
ermes which wa com rssr N one er wo
months, a S su u

oun £ 0 or ers or

esse

eon a/ ess he notrce hnt e retyrn that sﬁowed

a recor ost with the water-tube boilers
Was t ress Ich was rn c mzrssron for

W
s i A s B o

oller sve aper than t ﬁ
err tter]QLN arr nanot ara g
eau or sarr% gn er In these C gqr I&
Stoerlenrs §aQPn°t arﬂsec aln]ea or% rnrearde xantine
Eh { rarnrn [tE] pg t—[ey%

i
folht e Ry S m: s G
rmernPortto%Iea therr#orers IJ %
not ae]e \grr cylin rrcaI orers
r terr work n a

g}denmanner the(y wento rom orrotpetée (t)rrstrng%s

the t%}lrnrrettr]rucarf3 horler co\w OWncIeanedthou
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necessary. the . next ara%r%n " H

staé t :ixt t e weight rgal

the large amount o ater' ta rre etr cta

rom the ear In [p?wersl t e vesse

eenarH g or a long rm It was one of
een rarsed AX e charrmaR att

ornts
srmateswere rete 0USe 0 ommons
2 ! the mee nt e tim
rwater tuorvtya(r)r |\nednce eecr%mp 5 H’e Welﬁer
wer ht he con ere at the rical we
ut as good as the water- tue orers e
li eto ake anot er quotaton rom th
ollef tteesre ort. page 8 It was state
Be[evrtlle ad itional eyap oratrngrp regurre wit

ers,and thelr grea %atl nm&atrorl
8n ord |n]ar Service as wrt the ¢ nha
oiler, fa hrt ert to a qreat e tent

savrng te ecte their a tron
onsl errn[g us o tr of shi rt%e wrt
them, R al a vana een ned

Se, e ommrttF ann tsay et er
Ers may. not appﬁ to other %pes o water tH 8

0llers, thl can 0 ay etermineg by exten B

B Perlﬁ 8 segn that the “water-tu

(ﬂ] een CopsIaerea as much ! savrng

In Wel and ne W 5 0T 0pInion ey Ccovere
f, I {1

more o%)lspace an_the cylindrical.

a rema € commentar tha n rneer
hiE i

ossessrn e]n
%ar?\ au ts t
water t oller, eare Ve trrfIrng

s S m U ;
ﬁ It was most J]GSYrab HO'[ 10 Hg %at wate
? Wen on

armr sit weren noweé to r ease?

much. e awrie ujte Inw ha

[£as0Ni ? ere Wer o o qua Ities tl

orwar orthesew ter-tube orIe heywere
economical they were, and also “that y
not get very dirty, of the ues Irke

tu es of the cylindrica borler e Was a Irtt

c
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astonrshed to hear a%e gineer taalgrr(r)g in a?:t

a point een ma
Vt’r% they 8 not re urre agreat deaI o water

w the water-tube Dailer, 't water was
rvrded nto smaII an%es an %crrcul 10N
wa wel mam am at'was one of t

t ewater tu e hoiler, and he was rar

Wgtrgr rylrtgthe ggrle(r)(\)rvmrgct% Egmrsa)tlrjsfa%to[)a}/attreg

mutarra e tha te eed and eyaporation
’ﬁfgg ISea(ster { anO tt eer ev1¥0§at orb E\Irr%) ert]ekrn

e m%:re
eywo Peet rimin ort eot er nd’
ot t er r es the
ttt)r wouI I3ee th
o

thewaer adthe drawt;ack? e made
F e n urrres 0 manu acturer water fube
u

oller met ort ears ago, utrtheg{ étnot
rnis or atron rs%
aQes o evr r com are t
[tdrr(cal bor er, as sum or of
orra ommitteg, were : rrcu atr nofwa er
was eectrve and uncertai

not in ca the amount 0 wmtert rewat r I%Lr ﬁrose
au es ed to serlous accidents) auto atr
In a aratuso elicate an cat
as a ord r to make t esa m
ssr C reat eXCess 0 res ure
rt atr the orle as red In the fe
E/)%ressurgérrr(r)\r/resl,t a consider e exCes o

or ng ressure at t e engrnes
as ncessarly uanti 9/ f wg In
boiler varled a dr eren ratg comnustign,
aIt ougn the same leve mrght e shown on the
ater au\%ﬁ (/) sﬁpara 0ts wrt automatic
low-0 VES 0N ain searHPr es Wer
re Ire(l in order oprovrd or water thfown out 0
] rs whent erag com ustion ort e Spee
t mes was, sudde Xrncrease a con-
Stant and BXCessive loss of feed water; (1i) up
generator tu es were liable to ar by prttrn
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awawh%hhhahawﬁ

cause etrou?ﬂ om that cause had diminishe
nl btth ab| W 0Se parts to corros on
dexste (h%terare%sae ﬁ

ﬁ yania gd taqn ee)xéee |Up% ego d[ e\fleas t Oalte(r)?
Pg‘;cla | hoilers was thPn |an(s at (ﬁs opo t|

0 Increase material gf%

a? Wit the
boilers. ~ On acco e necessw/ ore
regalrs ShIpS\in %e)levnle oilers would pe IaquT
e %uent H th\g)n?er pen% 5
i, e ) TR P T T
used mt ewater tuBe oilers, aQ savin
U LT UL %“haeaaa
scovere F ,&so he Haﬁ\ear the nec J
sometimes orthoF t the engineer
aatehaahhhtheeamhaehx
wouﬁ P yea%% % Jof return of {

0ar

casualties o water-tu eabm lers In tehe mercan

Bdae et)é vYas te reat point, There werg

cotch ollers In.the me cewtlle ma |ne an
ﬁs w t. water-tupe hoi rs

to din use, o0 the cotch were 4 35 w erga
Eroq(ortlor&oo casualties |n the watetr% ewou
wor er ou an In use e number

% fldlg\),\er usan se . With he cortch
was ut |ttewatertuelws8h ﬁ
num %r wured ert l]g]sand I use with the Scotc
W herea (}N ewater tu e it amount
econ3| ed that u % resentd[ ose
who advocate tewat e 0|Iers ha Pdt
rove their ase If th Mrg se he wou
eW| ing. to ve'it, nott |n erewasone
meer ma ous owou P(?VH
|m rovement athou the e n to

e as, against eao ono water-fube
'ers e tho% ht the flgure% he had given them

c2
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would Erove that the BRard of TrZ)de rrﬂht an

Fﬁan ure Ier\évat?tat em\erv (ngto tmer sh udu

ar
vrguafioprnrons rantrglttrt ever (el ind"

ent reiy wrt% Sg ce I?% rrhlf bed(r?eer“enlgle ?ﬁﬂd hbeB
said to'he an a voca that type of boi ere
as one point et to’ learn, an tat Was
the dyrah Irt wate -fube bor er, as fo which he
asarar wu neverlrveto ee what.e had seen

at day, lindrical boiler, exact
wen |v earso strlw rking |naco ier vessel,
[lter stedmer was suppose to et about as se

re
Werm a?"’ga}y Lol i ethWn?C Steatttésrefﬁét
s V‘? ﬁaéggun g %uorrgrnaf pressure U
i ﬁa

those  twent r]fr
ivassnow 0un ; Q|tslgse |a|t]ascuersv v weg
e Was o frfd%nt t% 9 twod)l con |nuerork|n I-fl
IS orrgrnl ressure or ano her our years, “He

ub er twent ears
tuqb orIerstatwere Ing |ns E(Fv\?: EP

ri existence, or even an¥ rt or partr
onewo Ing at qrigin ress re. nt emercantr
marine t uestro t and S ace occupied
was Im orta In a ec mar Sense, u |t wasmuc
more | port nt In wars ,_ﬁ)s nac oun of t ea ma
ent and ot art a not ee
emons at% re was a a e w
water-tupe orersrn ema ter fw
merc ntile marine th edy vY]ere not so artrc ar as
ar s s Ce. occu |e e Was, room
orIe e wel % shou
save an D

cONsi eratrone IFt %uarars Ia W-??te US%OH” ?rtant

cost
wasaso an |mP rhtant consrdelratron and Iethet//
as engingers. of t rbtlercant e maring, s ? g{r 6
every “attention possible to the war vessels of ‘th
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mtre thegw [e more concer ned W|t the vessels
o he mer étIB[I marine. . hat the
hgure%quote awr owe r¥ tsttnct
that t br metf ant s not t
ater-tube hoilers of a tg/ o
e. sooner those res o o tfe gn ner
e| warvessel o owe the as ?gtt em
emercant| ahlne the better 1t would be fo
em as a natlon gg wasman}/ ﬁrs ehin
eme{canttleman en ndontng ht orizonta
er 0 enﬂtne in ct t ere were st nes o
att g use IH av[té ithout w1 g
% mucit credit to the selves as engineer
e mercantile. marine, he was of opmion” that th e

e g g

n the same line m%nqo ﬁ 9rmr%eerrec nt Shl)é
qn etter It woufd% or ﬁte country P
ol i L B
ne as one Speaker eady Onserve
gt scusswn at C % S ﬁtougn rhaéa B
Ln]ar Was sarcastic), Lbe ”t nks o ter-tube
o Hacturers atter we c%rpe g
especiall ‘aen so admirably pr pr% é

anth| h OEIHIO § S0 Clear andtem erate

as In the present case. DISCUSSIO sont e wae
W]e b0|Ie tiestlon coul not torou
entlltp e Cr%@ %rerwgr tube bailer cou dpaﬁ cpﬁ
a?eastgo ﬁ pe |3 IS ownw ’tthec lindrica
r}] mohet hat, posoesse mH]a ntaﬂes
W |cP e cylin nca cou ot cat| o that
cor(] ulshon he’had heen. driven h/ cts
n alt g |s association with a well- nown|
of water-fube boiler manutacturers mi e] e
some to hscount an ex ressm o o;a 1on he mi t
advance ay

we
enence chh o] dp to his resent% |ej
been included the desgn cons ructton an
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arntenanc of th cg/hngrrcal as w IIa othert pes

vlr(a -tube _hoiler IS remarks t at ev nrgg
wou e co ine one B th e w [)tu

ay sv\i (% cribe cock

nd W cox T ehdemer]rtso cylin nca Re as

r[nerae t Fr of t ger mignt be
£ rt/ mmarised as tollows: . tBa circutation;
ability to rarse steam rapidly without causin

cessrve trarns cos[y at re 0 regarrs
? Y)V r0 ortron o steam produced; and,
gr onoc on tn t}heemr ht
anto acl rt rt oroy eanr

|cuI ans ort: a ce sity for expe srv
enrn posr ork orers to ) we
the she bor er comParewrt f

as rie circulation ? oilers

no one cou ne w att e Clr %atrﬁ anay

ex eryments ha been made, an hF S
t In saying that wi Y]yva 1atio o rnn
Lent erSre rsoet U rn the eoé{ner rc rm econ
?rtron 0 nps%vd Wltendr{] ro c rrmrﬂg

n the or er YV t
rmme ratFythe [e was O’reu athon %an

gct1 natulra rrectron zir as the heat .in-

cr ae cir

Ir s .rgtt?é‘nwa%ﬂ%”pntoq“'@h@”eﬁo&”B”'H%
ojler the drjer t e steam became (? ause tEe CIr-

atron wasrfnone direc OH eha never Hown
nrnsa ce of priming. auatrve tests.ha p
fét\wt er normal co drtronst team in Babcock
an mbor e(rs contained sst an 1 per cent, of
mors e think that in the cylindrica
g he cou un er nor al condi rons ever ge
wrt rcenta orsture of less than
er cent. Ieg a rrc or

e re urrhe

rasrn ste m |n br% or ers—suc

one t e had |s C ar e— edt rr(u
rokl et

woul |tt at even w en % rs
were fj e]d or ee pumps u ed {0 produ irrcu
tlon, six hours was not too ong a trme to allow for
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rarsrn steam fro cold water, an nat of c%ur
ose t erewre otn]er oilers.or a lr(ter
mt es r oduce t estea forwor '”ﬁ
dro | eter vrn
}/ thouh notsomcrnte
n}ercantte marrne ral ﬂ seam raﬁ was often
of qreat. Qrtance an er certain cifcumstances
B Fe case of § |psTon active servrce—t,
Ht the o vrta rm ortance.” Two olr three our]
el )é n gufa or even a srng mr
N crt) ?tec Igrr]encemb e 8 C% SSugne @mrral
fvr?lte tﬁe engrne tngcnrej Jte ﬂtertegA
a] vr sa tt at
wat r-tube boilers rarseh steam %ure %rs 0
greatgst Im tance ave stated elsewh ret
onsider th atteofS ntiago to have eve
NEcessl se o wa r-tube b ers e]t
t tau t us an ese or not. ave
een egre tg dvanta {0 hav durin
o bo ers &) rasrn
steam m esst an our nee
Deen Use er]s]uh er steam aI
|me t % tts might a¥e S are% In t e
?%netso the W eha itted wit water
H ollers : t m wou ave Pdp vcyr
e rrr;on the or 8 ave gaveldpe ?é
and the

east three knots more VY wmh
Y een spared a cntrovers hink
oon ould no

ave got so ara yasse
. But we did not have water-t eborle[
n the mﬁrchant se]rvrcg one (I] recollect
pccasions where de&a een productive of serious
tnc nvenHence and “he thou H that In . cIarmrngﬂ
acl rt or rarsrng steam ra as an m(]po an
qhua mos grefss% %l eers wou d
h he va |d| claim was est ablrs
W on% |d W take to raise stea |n a water-
tube hoil

urs% e en e somew at
Pon the constructro oﬁ% 8 ?
water It contarne abcoc and llcox
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%Otha dmade several sto determinethi% j
ata’re

tlﬂ% one 0 ese tests migh
nt TESt OI r wa t € marlne angn

heatin r re feet
qf tteesvlurataecretn tﬁ 2|L)0I| thavaea865 LH(] ft er tUE)ef

le Wler In te gale glass oné ine o
A seéh%e%%cngt \g/%sv\? ? I éac%/ [ve il

eam
wass owiIng In tﬁe au eateevenmmu sfromﬂt
start, and .t e full wor |nq pressure 0

twelve mtnue Ii dfs rom the
examination of the bo er after the tes S owed r]
|n hyorc ange In its condition In afgg resg (i

be obse] ed that as It would ta hlon

to rm u[ﬁ)t e machinery In the engin room S c

ra(uo raising steam was, not™ of much . rea
vant gd ut It was u|teOV| us that the %uu:ker

0 aln stea the erthe %u art
wa mtng Ines. eﬁha t eﬁu
to ritése te mra | the B a coC (ft
could. he coo(!e with eq a raF W uu:

amme aired er nec ssa

? coul e done n t e Case 0

oiler wit out causmg eaktl seam d u e
smostI the en nerfmp esent t at evenmg we]re
ractica ment 3’ ust o that the Scotch”boiler
as not the p da %on of Pe ectlon that It had bee
a| ed tq be'dur uthe ast few months, espe |az

ISCU 3|ons smer1t5| com arlsonwu t
waer u Po IVIng xam ea
durabl Ity 0 ewate ube b0| u g
the names of t evesse S0 thaﬁ ouI ver| |
statemens for themse ves ro e

d see t da the Wéter tu b0| er not

ad pe a alns |tth

W0
se/rveeH that.h sa| n|n
(? ?SB”XEB gpsllnt e’s r| dpe8
t|on of the eason (90 travelle a tota f
e {0ta cost for repalrs to eac
oiler at t e end of the fourth year amounted to
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35 dollars, which sum was e as much on
arrs t0 b IerEt fings as .to, t >rﬁ)erl)or?er er.

eerefﬂorheesrr' b b A

these poilers, and'.the owner stated that the steam-
ship *has 'f] §” constant an§ ctrvg servrce at
sea upwards of 34 mon%

oll ers ave

|ven goqd . satisfaction.’ ere ag been
nse whatever reparrs an the boilers wer |n
conditlo wn an  excellent

conom and. urnrshe ent o team, usrn te

various Pacr |c coast coals elson’ h

%oo Passa es to and from Manr on tw occasron

riua e average trm Unite
ates X tJans norts. ncernrn stea er
mg re the same time, as
OWNErS sar en on ac |ve ser |ce 8
same nu ﬁ ? s, and { e re utf tarnﬁ
warrante é % g two, similar boilers in t
ste me “one in the stegmerArcher
or er ﬁ anot er of a stea ewa er.construc
Pon Eﬁb‘t tHe expuration of mile vor}/agg
om Boston to avrte the hol ers of thfeew

L
el, and {

baes,i;
£ Yess e mem ra [
?th t et

N com arp%/ wit the att es
gg A ter sPen thie winter and sp(r

on the Atlanti o st the cruiser %J

tri ahouAr Africa, reurnrn

or vra outh  America, and g(h;;
ar]erro e tota) distance tave a
miles, and on arrrva e Was abe rocee atd ce

ueno res, as there W%S“Q%té! &eqfﬁ 8
£

B ers they uriboatE
n%lt 09 Bf”s at ee”e%” of the sessomej
%UOS a taYaI 0 gb %08 Iles, 1aﬁd no re a?rsrh
e steaners Alex

Bo ga an Ftwreersqu(e?l'e[e had each ca drred a ou
00% tons of Iron ore, steaming a distance o
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%(?(QEI%%O H“leB enorneenel\JNbeed |dnu?hte0 l?glleorrslge atlhle A{)Iex
cDougall; t e Presque |sle had needed nothing.
f was SI nt fact that esesempe |
ancock a 1lcox marme oller In

il e, ] S

P] un n cessary to renew the ?urnaces O\p h Lattl

| re umn the serwcs of not on
ork Its of hoiler- make
autte ce a to cor ug te In a tlc

sh Orﬁ)t s A etam dt esh| at the d

BW tes- tu E) (! &n% stralg IpPueb Wlt ?(

H ? emﬁ expane into ac W|he dsac

N A
e AR
G u@e”g'?fn%"c?%“tﬁ%aia#

airs rtna(qe entlreﬁx X
nof more than thre
rom Lake Superior, equi gﬁ Ifrenvs o r?ln% .
w6|0?f< Aon Prel hter Pk? der tubey% oilers ang
}veann Gonad itk Mey, onpdereg ong o e %reﬂte“
(s We can oag our vessels at the I’ile of 4
ous I]ons an our and unload them amost as
@a'% er s.x'shmﬁa?s fat %Esﬁa TS o &
f{.n A leaky safet "a% v8” &'JﬁEWS‘SaPJ B'P'”r%a
igﬂ and have yfusﬁ aH] r}] he rFad 0 sa|I
ﬁﬁes matlop %oon as.the s |pb SI X
ave no fear 0 stramm%th o ers rﬂune a
ex ansnonl ttm steam _quickly. ﬁ our'o
g n I ers would j st %bout ave thﬁ
coI j‘?éeady worku the time, g H
was 0ade teres f |me occugle 0

[Jae repairs re ralslngi)e m, m r%gt

tentiqn e
eso rgorna r|ca ewatertube bmfer Was
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ed t reat and stantly growing exfent.
Lﬁwere ?rer gtwasc rrrerCi %eapey th%rn ongan ho(
qhwatde Ba% commercial successr
} tron ahcoc ty ewas] an assurfe
act, a oneo the stron est po nt B e claims for
IS avana es. .Some J H sald that
eve rdr% about weight, and he took It t %t no ong
wou ontroverttre fact that . excessw reduce
carrey qgower esavreg nlwer t rt water-
I rﬁ was m Isputab f Was 0 rt)omte
out tha YV f save che mtroduc lon 0
water- tu elﬁor eés %s annull b}/the extra amount
of coal which had o e arre n%tot %ec nom
m consEImptron caal being Iess th nmt]e cotc
woul Pomt ut howeve h out refer-
o the question of econom ort oment,
there. was a Pefatrsa in tantemere
nce in ewer the two types.o borleh

. ormﬁn demonstrated, at a eetmg
ava Architects sﬂmeyears arrro that In vess swh re
d;onstantwerg tto'h e%ar led, as ImrP 56 g/ 3

con itions of the fase strc as car |I
R

steamers, was ['In"relation t acenent, aey
savmg in werﬂ tc?nduce to a ecres Blac
spee and

me”e Omoremm rer(rruarrnrjme grea e | rinstance
* (i F %o tion o?%v r-tu ebor?er? mséead
} ?/qu;{c%ft thgal[) %e tons was ef ehcte n

? IS, |t eant t (568
a errr e vesse rg e about
tons esa thus saving a qreat mone In first
cost an Ar\t mainte anc and a r de re
} |h 5 t0 the savm m welg t eado

t e Babcock boiler, | was |f cut matt
ma e any Rrecrse statement aéfltrriperm

ﬂpf] eSr gem %’[ an Ilg rfjg/U”'or aac afebor %r

Itg rt therr ro osa an ? eci rcatrons
e Wou m a aried 0 a eexten
ﬁ %t was a difficu ty mo t water-tube P er makers

to cope with. It was not unusual Tor a water-
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tybe borlgr make} to he asked to f?rwgrd specifications,

: tn%ssoume ﬁat he engines Were tri Fee nsior,
ang JJ(? Bgtr} %rwer was 1 ErreJ(pfa
?r (s % fore them wz1

Ite Partrc ars oT

atwaso % tyeoe H ovage, It

as ver ro%ab?e that. t gbcock borYery &ﬁre

lze would a. savrn hetween twen a

t"that su rrntendrn% engrneers
naval architects were not eytoun erval

iR e
orn%v l, ang [)Tren er accorarn ?X
%Et e ere Wﬁorme H%

the service es, the coa
r()grper‘_clent 0 wgrght asc Fiﬁ;red Wth thegycotc

hou

%r?vant ges In sych respect. Lawrie .ha %f
them o";r some dItfi ltY e had had in o tarnrngt
prréeo wateré ers emr sa that hig firm

ahcock and Wilcox, courteou
ttention to an en([]urrres% Xrecerve e supp ose
that .the evaporative efficienc bor lers was a
uestron of t gr ae |m ort nce 0 enﬂrneers at
the re ent ay. erican Navy there were
srx oats |sters | |n every res et sve tha(s
wo o t em W%rrcalne wa er-t ollers an

rwrt cylin res hew ud |ve|
re ce e si ves s were
nn ors rted wth ater tu
or ers w nt 26 ts er ton st
vrlr< |ca Sﬁ)ee Marietta
| t te bgratOn o ert
?b on mrﬁL % 6 ttﬁepother boats

Indrica ers, he ew or onl
ncetown ee ing i y%ﬂcnots

e m rntarned that s 1 % co arison o lenc
e |grfrhes were valuabl g spoke or he
B 0se vessels wer srgte n It mrg
e ake f(? %rante tr%att 0lers, ot Water
dpy rical, were t estt e I8S actrve I} er%
coul design. About two years ago 4 large firm 0
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I%nglgsh manufactérrwI resolvgd to experiment th

Pk t [hcox poer, 2 aganst e
nYaéer tlugeb from gagcoc anéj V\?rlc !j,rﬂmre%
to deve In thelr

A

cqrnanc? m er ex austi tests
re made and the resylts brie ee as llows,:
S Gk
Whel the. Bancock bat e 8%9
ent w ec nca or er ad N frcr nc
8 per ¢ n enex te or S |re coa
t) ormSL?rfanutsw soururnt ers
?%n aln an rchnc %]2 er cent an
Ch/ese bocr?erswer erecte orabou 1%% euIar
i A Rl
h otfers for an 1m Brtant eﬁ gn ht rnst? ty
Bollets. ﬁranhee%naereertgtpan g fi e
oruersf emo ths th eot '] gsts were ca neg
o unscreen was u an an
ICien e cent, ne h
the hol rws an rrd secon tes
co panion: boil er with a chain rat stoke
usrng est H am scre nuts, e res t
o faine ave an efficienc er cent
ventJe e t?rltpne thaftnan S%otce ug/ e 0 t(t))orsler
nothin su as n esy ng smrFr
conditi ns rt e Ba coc
arrne t exr nce more
t an ab o nyear ut ecou assu
the first bo Iler bur In this counr
Was. w rkrn at sea a the resent at |
n rna re, and, ras e a
0 t

tun |es i e fo lasta reat
years more. % gsso feed v\yater on trraP trrpswrth
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BeIIevrIIe boilers ha] en oken of, he would like
een carried out at therr

E?ref : t?l}/;oerﬁ Ba cocEr b%r%? evrvnarng hat t?amourn
kqu of joints or ot er cau? bofiero abolt

267%]0 was K [ workin essure

1, e St %nk o trt%%auaﬁa

V\ﬁtsicsratlﬁ%t the%)orferwou slngowaco nd%ra)ﬁlet G

_=—

0SS
f ewe%rr?errn ed J%rr]nstlsjperrteaat ehes?ea o?ﬂ?aph 9@ g
S et it e
B]a beoc %% eqr which was srmrf |crt tseq? % ere
no screwed orns or ferrules, It haF eveny
ewou [578 t

erf
acl ty fo exa atron and]re ars,
IC wer VEr requ

UI coc %IrreS erenewa 0 ubes
ubes cost tt arrson oJru ate
rnaces r even parn r e on

t cou pen to, the r was that a tu
t“tPo‘ ecthé‘é% 83 GOl 100 acglmu:
entry of 0 ﬁrnot e)dwaer attuecod{dbe
cut or drawn out and ew one inserted in a ver

S orts ace of trme an t ebor er would henbe

r?dn ervggure aVK ?ne wouldagualreaucalr(tnugt

as goonga% tehe original bor er. PRIy & part)

the |§ Wsrr'ylnco Sembe%ﬁarhdt ehEoW?Hd
e dtfrr el 0 g
tﬁ & t e turn ! heBsu f, and one o? ﬁ
ﬁo sn kg%Br aIPrr]rew swolrﬁ theVIwa f

Eor er, bu mrgt} t%e in ormaron ’grls 0
L?w a those autrgors ha turne

round n opinion, and a few months ago, |n
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of the influential en neenng ' rnals he ha
e ks A ot
ik it alHgmuch for { e ater tubeybmFr ln the

mercant ile marine. d.continye |sc ssmn
at thelr next meetln en he trusge urra
Wou epresn to give them some urt er| -
lon. ncncu 0n m ve thatavote han

accorded Mills aper an
Fanmelm Ie slides they had een s own on t e|r new

Mr. J. Thom seconged the motion. He Bald he

did not glnk the su éect was ex auste K X

means, and he c%nmderd the;fou t not to be t
ervittlve In their Views n must give Mr.
Ills all due thanks for his excellent paper.

The motion was carried unanimously.

Mr. Mills briefly responded, and said he hoped
to hav? the pleasure of contlnumg the discussion on
the fol owmg Monday.

o ks e et a1

seconded, the vote of thanks was cordially agreed to.

Mr. Mills then formally moved that the dis
cussion shloulsd be a(?]ourneyd unt?l the foIIow(iing
Monday.

(P Hulme seconded the. motion. H% Eld he
B o‘ ome t]eny ars’ e penencewnh a Ba ? ﬁ
oller, an the ado éalne ver eorre?t tests of t

e n[])oratlve D wer and the quantity of steam taken

The mfo hon was.carried, and this concluded the
business of the evening.



PREFACE.

3 Park Place,
Cardiff,
March 25th, 1903.

A meeting Of the Bristol Channel Centre of the
Institute of Marine Engineers was held here this
evening, Mr. M. W. Aisbitt (Vice-President) in the
chair,

The discussion was resumed on the Paper by
Mr. A, E. Mirts (Member) on “Water-Tube
Boilers,” read at the previous meeting. At the out-
set Mr. E. Nichott1, EN.E., read some comments
which had been contributed by Mr. Henry, who
was unable to be present.

J. G. Walliker,
Hon. Local Secretary.
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DISCUSSION
AT
3 PARK PLACE, CARDIFF,
ON
WEDNESDAY, MARCH 25tli, 1903.

hairman :

Mr. M. W. AISBITT( resident).
Mr.E. Nicho mber) : The following is from
pl\/IrﬁN P. Her?ryI 'Sguﬁag glds who |sunagletoob
he e dscrl tion .of th ifferent types,
i L e ki e
erds iven b h@ eamostu ecessarx
r}] | oune the reu FP ared Eustrauo S
ere s ereas this all must have |ven

N
WI K}Il |s muc t ought an composm n,.ILIS I%
genera It ES and equanatlons a conc UélOﬂ 0
Ive OI"[UﬂIt or mterestlng an

%'é
exfgert |cussion (w ereas not 50
n ereste It erent es a e5| ns a
|re r educ tign respec
resu r M dt the recent o’
oar ra e and compl thaé

statis |cs of the
the iqures, t ereln gave a wroncq Imp ssmn an
annot understan

xaggerated the actual facts,
|sc ention, as the figures are en In. percent-
e statement artlcul bect to

as ha wh ave86 r cent o ea
the water-tube hojl sug edt ttson
represented, s |ve et |s he tho U
BRLChe SR (et B L
in the { rﬁ)t?emarmebeen

It (£W|th water-tube
Instead of five deaths there wouﬁ ave been roughfy
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[11 ? a+nst thefactual about, 29, due to the Scotch
ers

R @e%md;sgm?aég
1S eJ e st(i(er’%em the navy F
|sn n dep Iu

oubt that, ha reat an uine op

least, IS looked upon

{ct?ona revious stﬁte
S Fonsyknor my a}sse lon, that the water
e ol L e g o
] mus{7 ear en in de ence anﬂ extenuatmﬂ
} %wa erJ awe IS In Its | Banc ere Is 5.“&%
to It asda enace to| urnay)g %t been rai eﬁ dH
sustame terewoudhave en H ore
ﬁm 1S,. ave no mrSW at the co ntp/
% e our Oe(s ‘atm ’ hIPS uhaIt wﬁ
Eglsrq; B man mlnen ﬂ|neers n F)]IVE
ey rﬁ on? 0 acan en meers
e"”% e esvén?yo?d Wil steng int i opny in P o
owmq reason : [t'is a/dmltte?] att numenca‘i
erso neh in engine-room e rtme to ﬂ'ae nav¥
PA [I tfcan edes*red a cred ue to the
mlrat orrecenteforts to remeqy thls an
; d‘woeunv%”e .na%ae.vfgfem e EWe”éFs a"“ﬁ
sto ers Perh a |s cr or vofunte rs will
ever] more ne es r and u e | was dung
the ate war or e arm nPrPe H
VO untee must necessa W he d rom
mera marine, an S, 1S w ere even more
H[ﬂ eW|h f]e water- u 8 bmler commence
(fmos ent ushastlc supporter of V\n P/pe must,
arn] dogs, admit that the requne spemal reatment
%ellevnlg part| ufa reﬂunes regu ar_and
mc% II a cénsta t anﬁ enﬁar
de comg ! It fa smsctgﬂqt@r aal%enss 5Vﬁ| t?e e.n %S
care an suPermsmn o?men no ave nev% %/e r]
on war sefvice and cannot imagine YV al act
warfare 1s. As a mercantile engineer | woul not
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drscountt e co ra e and apjlity of our class, b tw
mus no our soldiers were surpri
educated, rrst ac uarntance wt the e ects o
modern vrr ons and-" tactics.
ert e even more sow err the time_comes
the comman In stress of actual
h atee ot e e o clow, thal Uhe ezson
)i/r se it cannof(y moamtgrne aat aes h ?eeenC esart
% H beessso 9ursr%ea¥nobt]ah Iz, the aI ower t”

FCI e% frt was not s muctqqtlt;”y e% ?’toorrS dpt
? the or ers, as that t % h% rsmana e
tr oaste errorrt In

réspectin
urc taining ste have rn own’ ex-
erre eo tam awo (i pr ssure of Steam. upon
etrrmenta rpect ?he“ ree hours wi out

1S of C urse was in grea
emer en e have yet to thoroughly “con-

vince Eatb hle other great ar ment H avaur of
wate ttu snoottsr SrsC tlrmsetﬁgg\at d\alzart esavrngm
e ;
asPec Fbal ttanh arry Its dema)hd ?or Pres

wa er ft, Iﬂ IS Impromptu remarks in
djscussion, dOUbtgg m his ers%na FX erience the

armrft 0 ranns an?j eﬁp HICSeSdé)SCI’IB %rrr]er(r) tﬂ

a
ﬁheﬁove Iness of tlhe tor edo-hoat Bstroyers stoke
e that he Wasa lnItion or oul erspr;f vate
vrew dro a an m ortant official of the
respe te rm WNose na e mentrone ersona g
escrine (50 me Qow int errattem s tg btain t
uarantee ﬁ monrum r their
ves were in t PT” rrvrnPa ev arres an
ir rtcomm s 0 e artrcu r hoiler e n me

H?S&P/ our nava

m% vrr)a e are superlor to an

ass the Scotc reru ?nt e guestion ofrncreased
res ur at which the [atter IS su po%eq have
eac 'its maximum, does this even ance the
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fact th twhereast ere is no questron f reIrabrIrtg

or conr ence 1n the one t assists t e other
own destruction? IS the rapacit ater
ema er not srstrng towa srt own un OA g

r ro s or tra re suqgeste
oar ra e stat |st cs ely |rm a
urrn erro five cent, of the
water tubes m use wer ace otc | hojlers.
have grave reasons for g at suc

Al L
enormous ercentae Hr ecessar 3/
verg se[)rou eects ures. s amonqst
her o ecHons to the %cotcht De, remrnds us t a(s

0 rrrr%vra e (tecn; rgeges?ar g eav}? ex?ense |nse|rgrc0 rﬁ
a%ove ?@Rer cent consra 93 tp era o to
XP? se, I not a an out ei\ or water- s as

an m? n cotc nother ectron
entions |st at of rrm est t at In t
%cgvtvcsh Stzge evteen denlg 'Smﬁﬁﬁ ICIcean ybgl egt 6‘ et%dan
ISe. |tsal RectsyTha ﬁe water-tu eprs ot
%nerp int h artrc lar roPensrt IS Inst ancednb
r ?XP% mH t pposr We pres mey
necessrtg i mi r% go%rn its design t ave
e S
w 05e |8entrt¥ or ob vous reason go not dis-
close. bquoe rotrrrltalw &tm vo u_n_t_arr oﬁ%@t tﬂ
Prllers S trsf%ct%r under eas Fteam As soon .as
H tertrI eboery arrs 0 ﬁ 8 & 8%%” ncsanV\tI\n}o
%rs tr n ortness 0 water 'rlgnrfs(w
attrl e Irrequ arr% of automatr| e ;

S0- catlg 00 porn asr 0otsglln buckg

orrect water level. The tube
esuﬁ —rra[s abandoned and$ V\nr missed rh ;P ace
at statio nge

€, seve[)e epo] e entirel
nafure 0 stﬁ n il ? Ve examire
cut sg tionally_ from” different attol

months’ use. ~ Many pitted very ba

tuges
FS s after srar
y, several pitte
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througr T% es that were qalv nrsed (no better
or moerelra ethaln those no g Ised. In one
vesse nine of twelve trials werg failures owin to
irvfa r\w es, and In every case there was gre trrs
e %v rwet rH t etestrmp]ox IS°Ine |reH
and unr% 1a ress e Bussell ha
water-tu alfers, an as the us al condenser
troubl| ssocrate this 1trF]pe o taln ene-
for gain viae ress e Card | rg ting,
or s, 0~ not niant any more water-tube boilers:
It the future esu ts were’ not shaping. to etlra ical
|t]wou read like co]med that, Sim Itaneous J
t e a nouncemer]t t rratgr eclde
tyre vesse sMrvéth our ITths water-tubes, It IS

ssex coul erfo m a
Eor er%t hours tr because 0 ? H')
m

oilers, fhich are o he e\rr ence 5
overwhelmin ba the ty |s |ne |crent]
enera tis tory r ugoses where there 1S
ecessrt or compete an I performances.

hol] pointe out thatareturn had just
been (Hr . bpthe overnmen g the bost
rncure orre e’g

ships srnce th)e J tfrtrste " Igr?rsm?snron Irrr]gn Vé
(i ity il ol
rfglérstototte Trrblﬁrse éhe sﬁtal est exlp iture

he TG
Wit

hat warshrp rtteEdsvg

S 2L )

orﬂers in |ve ears ten mont On vess t
wra E the expen rtHre on te or

(2 eqed gg g§ in (\)rrrr]o ?ee%rr“nretﬁ 0s on t

ik e gl |

\tﬁerrer ﬁ %84{ [r fx [ ryears three months; sg

at repairs were altogether disastrous as compare
wrtht e§cotc borIerg P

Mr. I-[enry hAad F?t?uendd Spaalr(rjrdgrenodnlrdun]roonkrb%\avrdwvrrrertrﬁ
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the wa rtnbe boiler. He (the speal% ade rﬁia
oar

om Wi nessrn asm rra N orpe
t t t {
oat estro ers a ust sa
xpmre e Was toﬁl eren tdes rrbe
r enr ecase crte at e ast
Mr. Geq. Slo e resumed was t
Bovrverntorra : the]owteor{e % 0- boat est o er ﬁﬁ
con rsrmeHMr Sfo eryas to the spI su s ang
he cqmfortagle working conditions Infimat
ow edge of these rlers oullt b ahmer an
N thous n s of t in ubte

be
vylhe er Pr?/e Inat %EOIi]rdfhg)lven out P was

hoara o Hbeﬂéggpn%stroyers an tth,\eas adoﬁttebde 88

guge}:tr 'f]regats utCceSS | %rfwater tulbe h ﬁer was ar(]

am could als
ike S0 quickly In.a ¢ rn rrc oller
U enormous tr ins that would he set
e own tarpe oat estro ers st am
r% cpun e e iy e'” h”ers‘ryhm'” . e
orfer ?rlr gthelgnav ha ywasuca gle 0 rck?
rsrn steam in case 0 ercy, especi
the case 0 the outc s that the
o ern ¢ rra wou ee a urre ents N
it sl e I e
drical boiler’'was much more economica
r w U r
ntth J an the atertbe%oler

an Johnson Said t ater-tub
0] er oc upred a posjtion to Whl% thve § otcﬁ
oller cou never tar ad one (raw-
k and t at tiy frcu ty ﬂf he crrcu atio
he water. e osr ro 0
ewater In wat rt or er % uge ass
seemeals e teneeeaa gﬁohf
rt]s OV(YIL his cu tg however whic
shaulq be me

OVerc ufomatic arrangement,
as In the case orpthe me- stoﬁer anét e tim s?eeder
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b i

mfezi ﬁ]orn eltfa g}sed |s\gla]gaarn S%?ﬁ e don Was

R ecige upan the_suitable size o t]ube to ensure
est W0 mnq T en { ere as t ue tron o
A T W Sl
Earlurest atyha ?urre}a efectsw csh
no mortal eye co 0SS ave etecte
use o t e micropho wou re ect éx arg§ Iﬁ)ert]ent
[tt)t es that were e ince lime
aer a n |n ro ucg ects rom corrosron
Int ewatet % or er ecome rare. % San
a%tvocateo resh water and ew te but e rew
e line at sea wat eve the 0 X raw
ac tr? t e use o Irm wate was tter af)orer
Bvrtﬂgll r%e wat ﬁagﬁ opt or t e marrr]ra
vana e Iﬂ]eer wa efr Wou

PlrtpeckV\rl)lu g Inc slab OUISe,
|t n ralrse hothe acrs msrde the orLer

er ]aHsrnnq oil or feed-water or o er
cau es. arn Ines OP%W ich they o
work were : 1, the use o e\Ha‘Br to p
corrosion: keeg to wrhrn
under the] ressure S0 as not 1o ?trarn tg
saet valve; trme stokrn unrform |rJng an
unifarm steam OJ a ar economy; ore
satis ac ry metho %ackrn 0ints, e ese

WEre a. en meerrng]r rovenents, W IC T[
fomewr XPerience 00 \gOH resu

el f v o Bl
rﬁversetv vrt/s on ESUPJ %\A ﬁeq orIers

must a @ avi
8 the #a s an |gures Cover whic they coqu
advantage.

W Si agreed that they were indepted
to thAe authorme ﬂtne gaper, w%o Pag advocated no
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artrcu' ar water tube boiler but, haﬂ dealt with
Err ciples, sgeatgerfs opinion the water-tube
er was the bor er uture.

Mr. Sage said while the ater tube hoile was

Ir hter an rals st am quickly, there was a

consump ron o —a Seriogs matter in
vo ages—an store of water was eces
rc rar rn of steam on oad

dr t see that'it was necessary.
rnemurn er nkhe sﬁera E” an emeave(”ce
f sy I?ver osea ? res r’%”btt
te were copt u yre dr of at reakrn
n, n 0 costy arrs necessar
unrtgrﬁt bﬁsrthat bu eoultna e u gdmaugmf
many oft ese rea“< \%ms wou eob ratedq y

borler n}%Ha” spt]a e%lm?tqeouc(tjyph%trrég v¥aterb8%trr8
tor edo ecause no tor t could be un
cylindri o ers. on isplacement: whil
ecaseo ar tIe hr t heir armouyre
ecs the w er orer asfrtt dre tted at
BSS COSt, aut orrtres were cerar

ondr rons an was , these 3 tiorts,.wh rcn
mrnate f dnrc nd not the algege rneffrcrencg

the cylin 0 pressures ﬁ
necessrtatz‘d circu ar ] er rn 0 E 0 stand
H& an named Jordan rn abou

the . Tirst waéer -tuhe

anout ten rnchea Ue{(trtt\r’\nlatel l'I'Reoy
Were condemne nr an erng \mne weﬂ/r{ r
rry years aheFd 0 time, shou hal
B e T e S e
okebh((tlf'11 gace whrctﬁ) ﬁ the circ ?at
reve gret anta e ?l eeln| m e
oy e el g, Y
raising and re ur}/rng steam e borYer muqst pat//
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fotrnk}htee S ddern eqStenltnle ndest?hey]nbeard Isqoht uge
L
?cLherB ﬁ i nuost beaed: at&r atergnEer

f;{]ﬁrlcafﬂ@ fnage Joa gaos(gde% aIiN htgnﬂlr%sctlo
i

? the” capacl ack-end,
unle t eareao ﬁe tubes, pwn %out %0 Der cent;
more water in It.

posin avote of thanks to the authoy o
o Tl i e
oiler, and while s me types. were %llures others

Were ver near e ect e instanced a case.wher
onb ardya tor& p o%tddes 0 ert’P7 uto a%lc eeg

[If}g %ator the. that s, 0N account 0 Weq ei?r@mteq
passa e

i ott seconded the vote, T\hich was
heartlyacco ed.

A samllar com Ilmdent to the Chairman, and the

pI’OCGE lngs terminate
Mr. A E. Mills, | repI in nthe dis 3|on
e, es'f%e sl B i
Ve

lS to eXNIess m thab or the km?
vm& An which m% Lorts ﬁen recelved
uld, however, hve 0

| 10NS expresse ehen %f ? ear ?Otg

fferent t pes so of e|r sulta for the
Q]devré’ﬁ%“'es ?nne as ahas enhglrldo artlmhar
ev ratl en lon t e downf fof t?] eV| h
au s 0 Ich haye been in some cases levelle
alnﬁt aII t% es. | donot ro se. howe er 0

0t etrﬁu ?es expenenceE the !
t ey are all very generally known, and to see



that Htuch would be galned h dom

one t q however, WE must ot PV ooﬁ at
f thermal e |C|enc 0 acm%h
? % 7% cltut the naI?Va t |é; %rret Can gaé
cogsﬁera % é%% mﬂ] dbel EI B]
c lin nca 0l ers |n order Ind out n Whatwey
e, could E"Sgec.tedmt%“’ve 1, Tggting Suttace
fefm tL) %
9 er. cent., there X

making.the eatlng surface as eroﬁtlve in"the. E
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bs hat
an reat at IS naturaII leads
ttéeye%gers exami q ne cond ||ons% %
0
ret rs, which Increased t enc rom
t0 %Bqﬁ er cent ora a?n o??
as been sal X

ase a th eot e great dea
ol upop the cnculaton N water-ty
%a“a't‘ e, ec?n%t”‘tétte‘stttéhts 'Jtrt'ea o
e tpes, a(s ﬂtat tu ent|
rou heo eatln s ta % cn gtgr
|cn e/ve/ Rt ?\ﬁchortl relt'srsyt|O the |
s WhIC were fit] e . me
on an ese b0|ers con sted 0 onz nta
rOWS o |n tu es, n. th|
onne te n. vertlca

ne the e s Te

|rst r e o I TOWS. ove ad plate were

Intende or healn t -water, a d |

W(a)s en gte(? oms %ﬁem 0cror(t)sn : t/ er¥ e to

nds o f& In. tube were onﬁ ?te)(t wﬂh%

n. p|e leadin the steam ~ drum. so
agpt tH howeve t at steam Wfar #generate

carry, It aéwtt‘j (i FP | qeueWnas n%c))t : eﬂou ateor
Was depress da d he u%es a
8 derela thatt e tU fa actured afte tn

o er adsbeen throu th contractlon of
Hte tug In cooﬁlng Butwhatgver the cause.

0 not jlnk We tan compare this case wit the
present-ay designs.
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Mr. Nlchgll brmgs fgrw\rd the result werl

IRt
owertubes aytakePelaycB entione mtﬂ ﬁﬁg
ut not |n {He UP tubes, the water there being
| to be a sta na t'orac cuIaHon takin

v nthe oposte drecton. Now el

Pm er VY15 evaporapng e23 \ﬂ) of watﬁ ;Eer sqgaﬁe
ea an amountw |c could be

|
tame? wﬂth hresv%rey ? Pearx oyt, con
sequent 3’ {e wouhd ver ea
therefor ar as t lﬁ) Hbes aﬁe concerne
the circl atlon gannoﬁ _?_EH ve as yet
ro erly asse te Itself, 1S 15 all the more
a onable whep we take into con5| eration that
2h per cent, 0 et tal ev por tlo 23 place In
the owest row ot tube an per cent,
In the topmost ow Frefore f(mk It must be
conceded that when abmar IS Wor mgg1 at or .above
the rate forwhlch It was e5|eq(§1ed that he circula-
t10n (loes t rPace as point L 3/ rg/ an
which has been verified by the makers by means o
glasg mocers rds the scal J1oam unable to agre
with Mr. Nickol o

even 0 om ex
B it yiE W B S
?hf%e yearﬁJeX(gerlencewnh dredsosfat)(]elr "1
at there has scarce case in_which |t

teen rgecesaar btoatSC ﬁn tne I sﬁes of tne t&l tQhS

1t orpe ave frequentl [(osse
HoiThe @f'”t%ff fayeter, ang ! tl)sogt%rllcsgow fid
Wltﬁ th I Bm ers, usgé sa?t waf rougﬁ t tﬁe
§e9 antla(l;o without an fecta Wesshs
ers ?th qree eass sl eexlhl Ited betore t

Ubes Whic e;e%r?osé ot A i drhed ey I

use ora ong how g no scae out onTya
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|I8ht tlour)(l deﬁ1 0Sif. Of course, wh rethepra Pce of
Pmlp e. 0|erswenun r banked Tires 1S
f fed"tq, that IS, WP%P e clrcu at|on IS a ost
then the water'w eg% Sit g scale, w ere It t)f
om s Into contact}wﬂ th eathngsu face, ro
outtwoortJee feet in the’ends of't
% ut of the ana es, but this c N ea5|0y
remov eit er by hand or by means o the rotary
cutter descripe
nseaktn ‘of th tubes |a/ 0. out Mlta Nicholl
makes utav cse a e trou les were
t th |n e water-tune
0| erwou ave ongsa5| aah emen
tlonsacase ne o so teamer awag %
nW| racture or ectlve tu es and short
%a cCoaC tates é| gt t e boat wasr fitt ﬂ] wstttg
glﬁ I&jers lf\lt H Eg%% Itas qbeen

exp HEQCE(! ﬁ tubes Iﬂ eville Wln

artly to t ﬁconstructlo |s troa F
nt een the case wit ohermanu acturers of poilers
of th ewa er-tu F%ﬁ)e asI rg%eat ttention .Is now
% F eumé) q5u e tubes, and instead

tting lapwelded. a sua ﬁ %q‘tt ime séwlce

a large of hoilers, |r
W@k ﬁaerg n%\ﬁ dhtltedmwlft (P drawn tubeso mﬁ)r]%
Lrom

entton In_passin

essrs. Yarrow have m ar?e num

% periments W|tt} tubes 0 nlc ﬁ< \ﬁ

er cent, t(f er cent, of nicke w ave

BvroKe t emse ves ar superior to oh steeI to
aan he em eraures to whic t are ex-

Pose n.o the ormation of glisters on

F UDES, an tﬁelr lyIng Qut COﬂSGgUBﬂC ma
safely be put down t SItSO gI'Eﬁ %

T e

aurs a efec owe\t/ﬁrH t by .any mtaans
P reqH r}] occu 6ence as the few VP gvdggoonoatn Iﬁes
oller mount-

? ne sfeamer trﬁve (f
In Tour years the repalrs to each set o
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i a”% i y&OPs”nSO?é'ﬁ” rﬂve?gdr duLtF'erhg b

ﬁeo trerarsrtean\}veere ik th oaurmont Wé’teteqd
8 [ff 8 d5 o(n eeded alt |re[)ars

CI’UISE{)U&VG mi ulreanor gg\II'S
 Qunboat llr tevn'tr i t ) noteeﬁes i
Eal e j
ganceofl [{) aanavraeseeé

S ﬁﬂOtS een undger steam OI' earzearrere

months, ancf\hmgrn Ben or more, than ?
8omm|ssro that tﬁo oilers were in_exce lF t con

relalt(r)rnret?'hernreagﬁrht rfrraenh/ncslfrvwithtrh ? ehlsr;t
ore a orﬁ tered tub Fst e aho eexc Ie t
res ults are on ?wou daﬂ umer

r ards the e e nin
onrhttn trret Whtretﬂ il e .

i%mentr ned. With the Cl]ln(ﬁ'l(la?

%whateveé
retar Hw Hre was, however, trou qe at tﬁ

back ends
sconcludrn%remarks he |vesth
? mhont 5 ater-tube boiler was ecr
the two large ung B fause leas
t\?owell ware'of t ects wouL remin
icholl that t 8 canrta 1SS nave 50 t] %to say. in
Bemater an ?] ards the id ao navy havi r]
{0 |scar? er-tube hotler I am en Ire
un fa?ree orinl erteen orIerswer orgdered,
t -0ne, In sfventy ?rx an areag
number runsbtn 5 6 one firm, t
tota res nted ern and w en It
ere tattrs ép fe 35 een laced in
erentc s?_e th merr nav
he extent ~and that the arro
horn crot& |clauss es are also ver argtehg

used fn both.navies, F P can say that
water- tube lt)or eris provrng |tse\'Yte to he nYore satls-
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faco than the ca/hRgncaI bojler Jltl has dis Iac
hen we rea miral eV| es re ot at]er
ebocaeo Snttft 0, Wherein . e

use wager -tupe holle sdo snot in o the use o

em/t % Ut atrigd, success uIan re |abea arats
sp0f|t|ve and great a vanta es

chara%erg hol erf hereto ore enerall t at
wesuae severeﬁ/lnourso rwt Oén
roppe ur aces In cylindrical 8 0
PO think these tube cire ‘a et an urna es to
fro HﬁSIt of scale o not c n5| er.we

0

re [ustified in"blaming our Cl Ittin
ﬂt J Itgxpe (s -tube F)OI er whlc atthattlm
xten e usel arge steamers.
ton ft ec aI co sum tion bejn
heavj er rth|st 0|er an mlsun el
5to0 s dscusm a er, WI|
atn |veth resu tso oneo s oa
summ r v yar%e n nc erg
use tons o coal a avera as ee 0
|t water-tube

<n ts, a N SIX summer vogg W
30 ers t c nsumptlon as i 8 and avera
% a(re uctlondp 9 L)ns In coE
Jurntan aino ar
f

Spee
0 0¢ ¢ ua? 0 1 Gkt speed, syt calculat

aeln of course t avm N the cqst ote t'he g P
efc., an the carrying capacity

evess toth ex n o th co sve
u e o o erts, in 1900

PR i e e
voaa esean ssrem FBP{ knos an E)%Cg%%h

Hote erlenced £l the an ers and ditfic H]
water tuexﬁ n Ere icted. no sa

moFe kﬂOW|eaﬂ are erfect (1 % on We %)F
ection

e h %Ba&d wgere%r(rf g telt?ﬂlaecboo?le% rEeat in
zndar;hhe o tterns }ﬂ]&ﬁlﬁ(nots! merlca

rsona convinced that th
ira ty WI| never go bac again to the use 0
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syIrndrrcaI hoilers. | have hearH it stated that there

!) r]o saving In the WerghttFX e use of wat r-tube

ers, there IS an 8normous saving. a e one
oursmaler shrrth W erlet erg IS a saving of some
tons of wel

8 in boller ate
éa& ﬁﬁ qgn ?toVYttéontr?t(entaHrs

s of the water- tugw%%r”gnncuarnrytg %Ocot%nsbntore

nswer to Mr. Davrdson t aqdvanta es 0
Pern g able.to get up steam.in half an our[a

ess coal Is r qurr to r ise steam and also t ]'i

enaveser rnataetatthsuax
ecessrtates sg nd r ban ed fire

e water tu e bo er rres may be atowe t0

PP regard. tot I eofthewater tubge borlergs %n
oiler, ot consider 1t woul
vrsa eunless tn es etc., were connected fo
a con gnser 50 that t e condensed water can be

oL Jatmtr S5 . e
%f WYV %egern %ta 7T}Ie\:rﬁgl §8Cf Dnrﬁli%t
OI'Q%CTO Lr on tO class InlCSr(]gJ thﬁ% *Wgag%;

row atte
are the? rn c ndprré the water-tu
En ng su ace &rn ¥v rate sur
oc ¢o

tt-lt ndIh a rn rical 57 tons. typewou equal
t\/ﬂ enr me tioned that the water-tube borLer

the navy about two years ago as, i

r,er and W thave tci 0¥r sI Hgt takin

o consr er tron the oo circulati 0 not con-
er an aer ron he Ir IS nec ssar¥
rt IS rather moret an | claim in the Pa %
marine. éoeﬁ 1 t”ateertott of

{st l9li % R%arst

ecent retur
forle% In tn me cantrpg §
and ‘six rnJured t e actua

Ve years endin
Ive ypersons wege kr‘tFe
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oFmR eé ik %3'e'ﬁ rhd’vfetg'esfrtry?eem'dvgde bT Efr'gt reeilgrgtts

e ersons killed an
S I d
ers ns ure Which fiqures” Mr. Henry “has
R M
WOUIY(? a ua (\{v na}sh the number o ers
|ncreas so tiat whe 0 were In use th e
age would be far that guoted for, say,
instance, we ta e an in a]t(? lagram a d
T)u the

rvr e 1t Into five equ
i{ror w(;ren measu %

arts reentage
was f]ded nto 1 Hﬁ esme ag ﬁ H
g that S

result%vﬁrch Waslde i g\:(r:%?re i s}wout eostearezlg]r:
ase the resritwoude )(/er eqar?y correct, an as

i

} IS IS exact aral arntarn ih a t e
gures are e t{ mrs ead| am
Bt tistics were ur her examr ed
ound that reater . nym ccr en
occurred durrn ee r erro Bre ears at
trm went st rerwas rs &n(ro
uce |no an servrcea a lgh Work] g
ure mrrat pser rpde 5<s with
or erf o[) the tor edo gir oat rake in 1
entire ear dettsre arks. as tot
ca(ha( trefs trs variations. rn
rking, for rt ed ha nthe en es
ere Ing, at an sud en
oennte edoor an take oors e |a

ssure ﬁsearsn re t han §Ib nertherard tid
es a report Qn a vesse

rtte t orn cr or ers, says: The steam
ene atrn be requlate e ry imme-
late tt esteam consu tion of t eqrn%s
or sanc

tteen heseed f
orce dB da

engines wefg i a few
el v i o
f?P speednagarn s ew mrnutes it %ot %grng
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eces ar ke an re ard whatever to the boilers
esesb }/n E)ale to with tand aq su den changes of

r-ienr is concl drn ntoned
%]# Bh ﬁfrc (als Str?risecdarLf1 EXwe wat(e?r#tn E}t/\}?
av ear é%n Very re a}rﬁ author er,

BQU tsou? ﬁa\% reen raettqugteea%?fdryv Baecrk

0 l?/rlS inks that eventuall lindric
boilers erF%e use(J1 mbatt?es hips, f) st?ry woufﬂ
entail a great reduction In the wel the qu
and armour, An order thatI the rirau t ma 0
Increased, cons? uently a sovK a or t ﬁ
same ower Fnr n that the Admiralt wr

W watert une type for manX L)r]ears {0
|thr eren?e {0 the'time ta enr ing tu
ema ers of the Niclausse orer sa\x at ont
(eerarre the hoiler ern ull o urpnq
er square foot coa E r%rewt e fire fr

orIe re ace aI the tubes of one row rn
otom erat ﬁer and was at work. a arn

Ui |
anlﬂ rir E @afp msance X vr/]o
rarrdﬁ Br} mexrso usslrfamw[h P t SFerfiorlerwas
urnrng % er 5 uara oot o rreé ¥vere

n,"boiler e e c ange

f e ower ran 5)6 stﬁrte%ov?r%r a arn | twent
i o e, B e
%a wgerlean mber og oat;f areJ vrfl qF
ﬁrc auss oller, 0 esgarfe set of tubes oes or a
che arls rrver[iT or Instance, overt t of
E are fitted with t stype an oddrca y th
or er tu esC |enano(r)reeso them’ are rawn an
re\“”ea reewrt Mr, Johnsons[emafrksa out the

Belleville; there are, as he says, a lot of goo Eornts
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about this t pe WhICh are _overlooked, the wo
case are l”au{? Into reatI prominence an% h

ns s are uretly’ kept. in th
% otts 0 su?){ha B\rrth a rtﬁec re
n lin ewater eve g
s even If the varratrnn of w [k'H? rs extreme
% at when working from a evap orathon
to a_heavy onl It rs neceﬁ]sa t0. somew at

anticipate” results, a] w[ risin gt#]
gass rn qrder that the level may not vary nfor
ogt ZP

ne o thg worst features of the eIIevrIL oraleer

is that the tubes are screwed into socJe

a]ctega gn y the heat, ad obnson says,
acco nt to %%maoréemenstét\év uIC IeaFaStetaat t eacee (?S
Another of R % r?fea uresp urse, t P
tﬁrtuous ssaget est am an ater ave to tave1

for the rum, an n examtg)
owt sem ot over y scribe
eearl er ave rt/ Ctrreorft ard%esu Pso end W ICE
vcr%% orlrte gf the pes recg mendedh ﬂt %’orlcer
Tt“ § mentiona a case where 17? ubes
ave ad to e renewed In one Porler but F it
a]t this was ong 0 se ear¥ teyrpes wh er
we here IS no

ded tubes had een
however th t N P rntroducr H)e wgtﬁgt

%Hﬁrelsn (?rd taie aceant steame resu ts

o rer:;ent years e ma ers son pro rte by t

orks L 2 oA 1 g

ch%rr% eal\l/\r/nnred“ t\hlmgdsesrgn etter resuqts woufd
I'n tB VKF 'éc tt% bor?e/r w&rch he was as%ed

r%descrr éahth 08s.awa va B

tqh stays and. t iarl%% flat %(rr aces at the pack oj

e combustion chamber, which | consider a goo
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fe%ture The arran ement, tao, of the Lurnace and
HS effe]tsa rea eductron rnt e thickness oft
s The cifculation IS %eab r]rpr vem {tt upon
nat of the or naycxhh] rical boller, but o course
there 1S no |sr vgebsrlmr ar to t t |n
most water tuhe orIers h1s bol rcanno
ever, ﬁ rmed a wat rtu ﬁty\ﬁe as the gases pass
throuo e tupes an L
Héh son thinks that more wgter -tube
borIers wou ave been in use If they ha no so
many djsadvant agres which he says are ”ﬂ fa
ver ferroufs] atu hut m”mver sion rst hthe
hles w f havé occurre one ave
een S0 Jar ﬁ tten out that ertheJ the adva
fages of ofhers ave een overloo ort
e(s have een hou t0 possess t esamg
hen, howe e. come to consider the
rds of . water- tu orters which are earv
ctured relec rc E t and power station
ter roses wor Ing at % gressures
eve ents, e asmar ngineers,

S““t 0“9 t‘% et%ﬁtomsa i atertt‘%nt? marine
P no approve, or whic
are no sur{%b ormarrn Prk a we cannot hut

R aerPanSht 'th ”&rttnw Gl
Pnes ol crrculatron augmeﬂ h

v must
mean the raisin % ore.rapidly, aHd conse-
g]uentlv us saecoa esides, givifg. s the means

lﬁl g higher pressures, and still*further econo-

qpaldson regrets that mention o

Stirlin orPer was Pma ed Ht aper f
havent ar of rts erng 0at t Hreat
extent, ereve Qwever, that aset of boifers are
jUSt now er He In a mérchant Y]ess%

r%%a ‘ e circulation In t abcock ang
ercox er, nn t a ree that the s]team an
water rrs%ng from t ttibes #oses tas |t
ascends, for althoug the gobu es of steam on their
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u ward o rne ass throu%h a mixture of water ang
steam, % %f art wit a to the water an
aga re m, tere IS NO eat

awrres remar s |ncr ally refer t the
BeIerlle Xge about ph ?vesyaﬁot 0 g
daars condemning It, an sto re
nosa orertea eoer
ommittee’s (ersror wass L known and had

been so much discu sedé nnecessary to
ornt? further eta ertarn Fe ong run from
ihraltar di not gress 0 the br Ities

course, t e act ﬁﬂatt e rnerv

A s

two C%s %bau Whu'?rcr | a%rre gIves noodetalve
susl the% Ileverneycame tjt etter tﬂan

ﬁlelac‘?rngrrca? an a rn retarders
éphdlrrr]ca? aneé BV\e?d{e!vrllvé Tﬁr gv vﬁere r ér ?:Iadj]ut

g et i Dl
103.4' or the, \fylacn 55 ; lrjt rs

et S et b of g o
th Pesu ?mmrlttee testegV Yg recegtg gu\?\/
?J |c{a Esasnt%g frtterﬁwrt ag |cox
L T
E Fer s not so a& as tVI awrie woul\g have us
ag ears. that no t eo/wat}ertuh E}?rt |nI3/ eyrH]i
?vrﬁe |sasecon Ica astecg rca 39
It mean such

trials on the
ers eret eeh est evaporation
me 0 as far Paeﬁ % fé%%eo esso
eli
er\he ommittee in their repo s
Frstr in ea n enera Jy g%ses Where
arge quantities fsa ater wou cessity have
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RIEAANE, i I e tntgnrt X
8zwln rlss o’f hea?V\tlﬁrouagh t(tea\enngO uto usaev (teheob ow-
bmfArS in g{a}rdﬁ: ra(t)sdnsg sttgaknow & ;ﬁtpsst CYJ“ drﬁll
sresses on] e riveting and staxs

g?’snots ow Itself at etlme t |sa aE”hX

eaka ter n atan |n t
o?t erww last twenty- |ve|¥ears |t was on

it

condition, but wemus not ?
e so efficient in"tran m|tt|n

nea&\as wgn ntllgrn(ttbe on account of the scafe WhIC

o | thinks the. gain in raisin steam
rapi % (ﬁt’ wort talkln ab%ut hut enl 1S
con3| ered tﬁ In su

qb set fe IS ver httl
necessn}/ anlun er a(n fires for an {

time, 1 think emust a rmt that for.ce [1 a es
th must mean a copsiderable savmg in coal, as t

Irewatiabvevﬁggwr%ma)rﬁslea%out dlrt)y tubles ar%ota7

WOI' urhge ressure ISB OUt

A
that spof” would accumua remain In lar er
[ o

guantltles ?n a concave sur ac than | fwould 0 a

fubes In ter-tube boi ore efficient
t an wou%Nﬁe the ‘tubes In a cyllngnca after some
ays’ steaming.
Mr. Murray’s remarks, on tne cost of reé; Brs. to
t

Onvex Surface, consequ TGF%OUE nearqv hOfﬁOﬂ d

several st am rs show that the water-tubg hboiler

not ore expensive. to kee ug than the

nna an as regards the f the two

gn% that the water-tube s ar and away the
e

number of casualties that have occurred
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uripg the I st five years as, give b[y the Board o
rade ave Hra e much of Inte
out at th eCardr |scussroE can( e us |n a

very mislead manner v N n

the II W 0 ave a the to l+ casuatre

wo decrease a the num er 0 rs incre se
at ta |n% ercentage on f orIers 0

(m)enot ercqlrsn grrﬁ it with a perc ntage on
?n cog Lusro y wrsh to ezf%ress mg th ks to
n%lS ssr% \(IJ\?Q and IAC 0 ms%rn treﬂm;%errrsovgf
ﬁt ﬁausse t\%peh orthetroubetﬂ havet aken In
P T s e
t”r s ort e oano a large.num ero anterns’%

e étu‘shsténme”tPe“ Sfe] paving, Jeerd sug t
Hpont ewateJ -tube hol erwrthout Rreejérdrce an

me%anttle rtmmer?grves a more extended use m the

DISCUSSION CONTINUED
AT
58 ROMFORD ROAD, STRATFORD,
ON
MONDAY, MARCH 30th, 1903.

Mr.J. E. ELMSLIE (Member of Council).

adt)heo t] he %afnz ° Qé/loenmpe(r OfJ (éounc# S%elg

ers he knew t at ey en working
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for man ers nthe Contrnent ost atrsfa erly
rn Iar coureu er su con ition
erm ssr e0 oar vesses eca seo
e area roun space they occu
errv eat we ue 'to th e creas -
re ar to merits of wa ert
s arwreerm 1 T Bl
el ence ttin team u rapiql vr)/th the she)il
oller.. He erience Q hat nature hyt
edrdnot |n of ernurrws orn 0
to or er It was a cdse o
urc Y. connect your hoiler, a et awa he
fin tatt emaﬂ rt}/ t) vessesrunnrn
t heir

ﬂ] (ﬁreté\lr\)//gggtsstr%a otlers In (mannf
GO, B 5h 0T e B
8? ﬁ er usagreq P\ nt at whrc was e>ﬁpe_rren 3
th aberegsoo iorlrsthrwgllensgcog o Téon
é qf t for a ew%ours In ort un erpgj rge
an we{e prac% Ily worki tn et
an ?e S were rg ee{r went
%earsor? anr{ were stil do gsatrs actor work
e, rigina Press re. ‘-t considered e
Pﬂnglr eunoj tu%eWa ?ﬁ \Hvaeermne wase)r(rv reoq to et
steam ?rom It ra Y\é\y and e ectwel apn ﬂa
same tr e to e tube cool, was e con-
srrt}ere ror\r'\%] wa to raise Bteam had
6 oy 1t t it
O]u the f%’é‘ee gamrext eretﬁ’\zlaatIS cno0 aneorta eel[p the
nﬂ)g oq Orltrat wourfacco f or SO many % ﬁt
rngs of Water-tube bol er(? e advocates: o
quu orIer contende that t Ble crr]cH ation vria
so rg aht hat, was imposs eoretic P/
le thin s owever, ﬁen occurred, to the (5
t surprise and disaster, ere Wwas no' metho

e water LtLube bore
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N R P

Iven oal consum t| n reqls-
%edp tP dIgIPe tIor f(terent typ p watqer
oll er mentione a$ an
eporta Lactor an ad t os | res
8/ ave ma % co pa Ison w de
0|Ier |eve that the rH
0| er ommlteesre ort 0 ast ear state
water- tubeb Iler had t sent been ou
as economlca as the cylin rlca ers

said, in his opinion, the mgqst
sunNhIe\Q/oner o?rt?g m 6 %ntlre maeme 3 aboﬁer
hat would Steam orl ays, and with tha

Nuous, steammg not ave slo down mor %n
reetlmsto weWp tetues ctat

? 9 the ¢y Imdrléa 0|I [ He

thnde $t00 he stea et {0 cean out
ewat rtu e 0| t at was
prutal force to use on 0| er ere to

whh he waer tu e bo nyf rnaces tha eR/ cou
Reet}hxjt %rtfat“rt t”e‘ ey heatt, notin
an \Ah ewa(tlerltjtrtn ! aO"F he dlgalS not
e Wou | e to as?< rPte authar wWat wahg
t eirature ft]h gases eSCapIdt (5 Htv
L% ﬁe bor\d also the space occupre eight
omhfuteaaah H ‘gafhs“ ai fany) | ﬁlca
that enteman state out
Efarhs exﬁpenencewnh ma mg f B he |rsf
at fime was with cylindric 0|Iers the latter

o [ttotse or t e tert Xpe ntag[[IOVT\]I t
i Wa%vha%ah Al e

a0CoC [1COX e quite al ree at {
COHSEHSUS gIneerin Opl 10n wa ana_maore

on the side o? the wa(rler tube b0| er. Ors3the Boﬂer
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ommr{teesre or cont%meda arag hreIa |n to
e perform cock an |cox or ers

|tte |nt son arte lo. %ara rgpr}

stated tat dns ectron? a taken place at

every round voyage for ourtﬁen r]ts an 8

com itte 505 JOn was that t oilers had stori
S

se
NI en e mercant nh(tfe9m ) eee‘sreé‘r%e
ebor lers ere tin, and had usuall ess
tanawee or terthren dteon
re aelerS ¢ H”Qbor ers sr?grq as OfS : Bars %r c{< 1

%n( X< urreg renewa| Wr at

|on as stren%‘mene b}){e erns ectrorhof hoilers

the same t ed In 114 nﬁrs

rean and eht e%) dilers 0
mentone vessels ee m us sven

an \go no have. been a we Ioolﬁ] a era
u elr

ave een in Jre co
en recently examined, was, however, Satis actory

anl\grrdéc(?gpds %n bhgenggaxe artarletulars&f t?rve rls%r
ass Crulsers o rog aﬂr owu der_con-
ruction as f ARA mﬁ arrrurafrf(t)hs

afth rrca(ri EI M g

arr cylin
boﬂ)rgmw lfrsfsg @”Ha?cock s }glrndrrcal;

our (J

COX, O
\}arro Ongény?tlh (N A 5. Aniim, our-fith

It was yltimately decided that. the. fyrther djs-
cussronN onf ﬁel su%xre[ sholrﬂd he aérourneéj untrrl trlre
opening of the next session.

A vote of thanks to the crmrrman proposed
ﬁhearer seconded by r. Wil tshire, CO
cIudedt e meeting.
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PEEFACE.

58 Romford Road,

Stratford.
September 28th, 1903

A meeting Of the Institute of Marine Engineers
was held here this evening, presided over by Mr. D.
Hulme (Member of Council), when the discussion
on the paper “ Water-tube Boilers,” by Mr. A E.
Mitts (Member), read on March 23rd, and discussed
on March 30th, was resumed. In order to facilitate
further discussion, the paper and part of the dis-
cussion which took place during the spring was
published and issued, with a view to the subject
being studied by members in the interval, that on
the re-opening of the session the contributions to
the discussion might be made more valuable. Mr.
Mitts was unable to attend this evening.

JAS. ADAMSON,

Secretary.
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Murra mber of Council),
stated t%at his remetrk% r? beeB Ere are
response to as estron thrown e
embers at rous meetrn then gave.a enfgt
escrr tron o e const uctro V&j orkin B
[ te acock #coxw er-tu e
! oller, e crdatrng his remarks by reference to detal

awin
i b 0 gt
r

t
LS Gl tt“rg.ta“ i
Lirnace I 1Ire-pox, 1 Wnic ecom UStIOﬂ tOO

ﬁac ach ~section of tubes co(nsrse
eaders— one ront ndone rear—an thecorytectrB
tuges the tu erng 'ﬁ in te headers
Br Inar exaan e oint e headers weresrnuo
?rec an%ra %tr%n ade entirel otF\%rrotu
ates, welde r ressur e r t
rs Were connecte dat eto 0 he bottom 0
am an ﬁerdrum Y rt ueaor nrppjre]s
and Ise at the bottom fo the mud drum
rear Ea ers were ¢o cted to esteam nd water
drum tworwso orl(20£ tu es. erewre
WOt fer}temaiilnu acture ccr)]xorﬂgrrneeborer
whglr rn]ed or S ctron tubes e¥eJ m
outs| edra etr this type. ernpvg e]ra used or
yegse r th 1 trr]:e estr e other %{Pe a?roovont g
g IEOWBQ rim the Power tnro FOWS. 0 rncIrne
tubes were 41n, or so etrmes3 l sre ram
nd the remainder |f In. out sr ram é
atertype was Insfalled n shi szte
qb he purtar ed as mu ossr
ombined Ype ﬁossesse f ea v ntageofha\rrn]
ggeramgun eathe%sur ace ven wel
an énace ut asth Werg of ess rameer
ﬁ er number than in the XB %o ela-
not he carrred t'with guite

cleaning cou
equaI acﬁry J
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In éhe Babc&)ck & Wj Icox boiler the ste m and
water m H ernormal ¢ n ditions cqn me art
U t(i ne ry ecentreo edrunk en the
aer rn] e section tubes recelv ngt
eat ol owe tetu sand Int e rear
eader; |tte asce ded to the top of the rea
eader and qver through the Iower horizonta
turn e mto te team and water drum.
cold water in t rum, re so of It
ﬁre ter depsity, Aravel own.'th ou e ront
eader an Pa Sed Info t e mchnﬁ tubes, where It
recervedla r\cremgnt% at at went ﬁ” In a
continua cce an nf%n that the tem-
Eeratur ever art ] eF Was, wrthrn
Ertam rEns e aI he difference 0 temperat
tame car u experrment Was, ver ﬁ a
amount. The wat va mo the boiler at a
aO ahr.

temperature. of sa th ttem erature
mcrgasedwrt % rty as the crrcu atio H qhn
ue to f

until at last the r? he tem eraure
teampes ure, and“durin te ole time e ery ari
er ha d expan e in a pract call
aso one art the oller whic
\3/ |xe tot ons at was t he mu
rﬂt ver oter artws reeto ex H
t tePe ct crrc trono the water side, the e/
a |3 perfe

g)?p Wsr N ove e ! ahe %ore
a ten a som nath. and by referenc
tar rawl arne the sta rm o
te or ubes, tu were stagg
View to ma m%t eqat t e

ase com ustr
e el e A
R
envegl%m hen Haasmte of heerghr h|en \ervrhnc erﬁg
stem was fr t adopted. ¥hth|s %rran emen}1 e

ses ragtica s tovr e fube surface three
mespa'?herr}r)at as s own by the curved lines
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and arrow arks on the rawin Th ffIin
consisted o 1 As of |rec|a 0ve
E:ba% Sﬁ%ond art?es anrt(r)t)e{tmtgte angl eranae%hoe
nc Ine h the [ear frame e|n tac i thin
encs ( af pIates exten n rom t eto
ropt’ frame of cast Iron r
eaders ese haffles, whi enot so ute a| t|
were sufficiently tight to prev as 5.0
ustton ! gtrt thCelge 'é'a”st’ ir ﬁ‘t gtue woum %ecome
sto tedtb he ac |on of the ?Iame such was pot
tse?vec Se. Congbab% eelera %ont ct wg the fu nes
ate {‘?Ieswhtc 8 eena atwgrked&bmf
orman y years s owe appr C|a e wea
ortion. ne reason wh ahcoc 0|e
aos erssed S0 bmuch ec?no ov&r (%t er tst{ges 0
tf V\\/Ivatth WCIaC Sethe0 hoilers wereere ul
cgggaslcaango mnoan oatm\évs enosi er ere t
Bttom \tyont rameo ba 6s, andu \XIOU
se ve att re were doors fitted af ac eo
oller to allow this soot to be rake out at
mte vasas oun necessary.
cr w oints of any description
bou E

ver;/< nt was ade
te 5|mP 0|ema er 8 IP%
t no revious now geo(h ] ercoul
i ee?ec e anlLace e?n h\e\” Pnt narcsaro f Rne
E oqunhe g ?(Iutel nt un etybotﬁ the
rau test and working. pressure.
urra n |te a model of the hand-
qbe dronltﬁthat ere fitte 0sIte. th en 0 each
tube ese  doors wet e said, omatc
achtnerg/ turned ou amos mat |ca
re.stamped %o e st
e3 In.. doors were tte |t a3 seame
ashestos wire woven ring an rawn up the Inside
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of the hea Iate%meansofanoutsrded orc%
nd nut. as necessary to ea< min 3
e t00k 0 the oo[ teac Y
at one end and 03 ﬂ Troug ?herr
8 ssrbeﬁo see the conditio fupe from
eg/ coup asa an eIec ric Ivg Bougo
uber¥ ans of 4 rod, when t e% eo
amr ereverx are Inc 8 e surace 0
e thought, cuI not be done ma(}/
ert){ﬁe of water-t ebo llerexcep tth se constru
ﬁéprrjrcrp sregar s the ex mrna
tron oqrs or1 in t%bes the ewer tte rpe&a
to metal without an estosn |Jonrn ould
seen from t he pecinen he e 00r was
cone as Wasasot ernsrdeo th]e olern th he
eousrewas] dc om 0
et er with the heade te Was. ccurateey 8
ere eret us 50 t two Int inside
ecneotef ooran ea er, one out]
sre or e by the face of the cap nutin contact wit
ard o furnaces rn the commercial
orI rreb[rcs were

%e(nrera tésedmﬁtro orért s%Uteth)rrnbat éprs and
uer %Jhe mrraFt cou notgaf al\fv
W tw ich might, era orevaua e use
In other directions, n there had o chem
tsognew Ianr aW ""8 rNo cualme/\rI\?rJ W ?an
tiles 0 stanH Hze N uchSI srnthrck ss th

n ordinary brick se tr S were holes or
olts an cessesf rt e holt. heads, |ch recess
were p aps say ﬁtee in at

ne%t;re r Tcl“elgs r?(he rec SSEE ?’[EI’W (tm?}ﬁ dﬁlde

rec ag etwefen the tiles an urnace
lates was [( non-conducting com osrtron
I was usual to e.the trLes | the vicinity of the
Irebar % ewhat thicker t ?nt e files in t eu\ﬁper
part of the Turnace, principally to withstand the wear
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R i
strange h toun t tth turngswere gool out-
side gndtetres c0 welséan Bwea% and tear

tive servrf e tor eldra e

ﬁ ﬁurnaces of the file des{rr troﬁ Oh% fs
2Eoe ot T vary il Saoair 15 he ‘Dracatd
nrme Kﬁtheb thhere had ﬁeen no re %r at an
e °H{ e wichity of e, fumage; oot el
cessrtynorstrr]ch 0t he sIammr gf th d]oors more
ahv‘“ ; r)esga{rdg {0 the arrang ent of the down-

comer tubes, w rc 0 serve on the
rawrng of or { the ra es 0 tah

rng ommer ra rce t\e to dt
ter re urrﬁ tto su t ne fu es wou
come down t ront ers ut at hr[%h1 rates o

compustion such aswg In nava
?ervrc —say burnin ers Hare
00t 0 drae per hg r— t] %h r we

Hrovrde or an add%tr nalds wa er th at was
one b trHeans 0 0 omer (tju es In suc

Case, r e ends o the teain rNr water drums
were pressed out hyrirau ica Ei)

ocket was
%rmed nthh ocket holes were rrl?g tor cervg
one two, or three tu sasmr% 8re urre H
etu were inserted and taken rno
main se ent bOﬁ %n either one or two uxr ar
sediment oxesw ich were connece o m}
B ediment ere wast us ?t each] ide 0 %
ol er(f passage  for the wa(ser rom the steam aH
water drym In the main se rment X, an
ain sediment b as conne e y nrﬁ) es or
or tu es, tot otto[n E
X %er t? he gnc ned tu es was theére )é
mente ounE hat a conshderabl
a unt of ci uatr n 100 etrou% hese
ncomers. There was an itional advanta

ttrng owncomer tubes, and that was, that w g
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turB/esoI|ds came down wrfth the water throu G these

rge proportion, if nat the it
arnana gu?P ha? ediment boxes, anr} of course co qﬁ
egot rid of whenthe blow-out valves were opened.

structron oltrth% thgn desdmbaet%rlg dnettsa”e thelcon
the manner mwsrcnh heW ere ?rrst roﬁpr?pr
thic ates and anneal fterwards plane
own. In such a annert or of safety |n
evrcrntyoftetue swas y equa tot
actor of ‘safety through. the rivete onts muc
weignt being  saved by this method of to |on
ere was, of course” a manhole door m t e

e absence o much e rrnsrdet e drum rende red
an es .matter. to minute examination.
h rttrn |ns| Out)ese or erswereadrutgrpe

srm H} ipe haying saw sfi

e o n side o tom 0
|nsr r oeo |c was to prevent )é
ossr 9/ rr m)g Wh en the. sto wa
ene udden 0Xes f0_gontain z c ocks {0
Inimise ag 0rrosive ten] ency: plates . to

reven em tron ater wﬁen s
ro |n ea\r r? a dasYaV (fate that fi Iedth
er or rat e
cause h ater

Ice o s aratrn the stea
|c ass hro é morrzon a
return tu es t% he de the steam
went up at eac ese ates were made
wrt a Inge at th wer secure at te
bottom eans 0 srmn(e H}an wrthtH

was an e Ssy matter to fa

i T ru ﬁ
JX/ S€ ent S there wer also
ors an zrnc

arn
an e
Eue doors wer s]o arranged as to a Low at Waorou
examjnation o t nteror 0 ese oxes, and afso
the |ncst e tte wrt etallic cont cf
coc ers were almost mvarreh |n|staIIed
wrt err sto eholds right across the s n one
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este mers of th lan qu teer Fleet, (%he

aKErS 0 a water- tuFethsier 0 anot ehr tglp

tremen ousa ount g because | OM
@at an aste3|p rolle the

were ace e an
gt he fU he case. of

chrcué coc 0| er, e?/quh rtet\t/grsse%keholtss runni
acosst ship, the' alteration, 0 tean le of t
eswn horizont wouId Ight, even
the ship, was |tc ver eV| ndte
woud agree that ave t
enf(%rrrnﬁu Yn in ore to ma e any apprema Ie
nteout5|ecm ote abcock hoiler there
| |

JAS SRR o e o s U
ﬁ € 0 ste m. or compressea all,

{

e o e g
osneé peﬁes between the tubes. To ce“

I e i o g e

P Xtr?anﬁ turn onthes ph Bc ané sweep%

zi C tot ront [ rear %n the tubes when

% o wou e lrewno When
With t e ires out and with no st%am or comr?r ssed
tubes by m

ble, th h
ahrec?g Iacoe tru?tﬁv% Ft]tsh emounted %n alrly S'[Ifaf
he space ogcupied, it was

U\NIO rt‘% .

imes suc (t] hat |nt IS r S ect tt\e g/ater -tube nﬂe

o s A ol e
I% mlttehat the tac ott % ccrﬂ%m erbemﬁ

mos a erfect square, P?ve or space occ
Ity

Hrt a,t ge opl())crnelerapaf mé rg\g rttea coc

IS L e I

ac Saﬂ ]5

0 there was no ar surface.
abcoc bother however the 3rate ars

were taken right to t are, thus

¢ ‘edge of the sq
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vrngna fire- a]rest%rl‘ ecretoo egrﬁat wrdethIn Assnrgrneg
uId ﬁgree that In the a coc f
ars ust ch eater t han rnt
e nt et urnac |ca
or er e d I te eveswou |f ere t an
some cae c me under |s notice, he
2 ere tataman to raise the coa as |

rmor n order to Het it into the unace
taI ecoa ot nsr Lurnfa It was grue
utdrdte tb X et valf It?
srarnee va O ] ert esflre grt]elgnwerea a g\]/%
the sﬁoﬁ% ates mr(h ireman ¢ udﬁqwas
exac ar tof the |re require attentro
t eco to the best adv ta
apJevrous ccasion remar
a Very. ddverse ¢ ar cler
rnép |o ex en iture nr abcoc
o [

f h re re ath ogc%sron
| f %\A 1< \r\% ich een
rngta |rm o anu acturers aon
sidea C ﬁ aborero the latest n gs ydéJ
t g rcequtrve A encendoWlth IehW O rn ﬁurgé
W oweéf tﬁar “hrﬂhu Ino coa
0l eTrﬁslgnée afn frcre‘l rICov Br rperdg t a %ren]stt
afrhe BWswere wry wrat ass?ste arﬁgeht é

een mzide of

were ﬁ 8own near ? ears. a

ec ntly an opp?rtunt xamrnhg the Bahcoc
or I, “which, ater m re tPan eighteen months o
E wor With rau ?me mes not.less than

COﬂ I%nwatfe é)rYEE%\SIléE was In IRE%OIHEIPH o

it tu e
In ‘17 lightest sign 0 aﬁ e Was otatue
B
?H cgﬁr,‘nungr?({s)ebr%?ge orne outgby the workrt(h Jnd%ne
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He woyld e pIeasned if the Instrﬁ %e would

acc t the ara in rought wi

R e g et
who care t stu yt esubject at their ersure

Mr. W. E. Far nden (As oc mb thought
the ere v r Inde te urra

arn tor er S% ghrca :

1 %caéurretttts O D JEfErete. tt‘ trXE f"’”
tvhh by o, me eWtéeoneo tetut el urstiRG:
He ungerstoo th that icular Bor er g
orr ma |tte with iron ess e e

ater from t ot\rve e s o
en rou e Was eaI rrence owIn
tom Ienseblrsterrng gldnt set rees \évceer ene
rawn steel tubes. H rws Pt frtte
or extractin anymatter in sus

ension In feed- Water an uItr ate C
ate was use thatw er trea
a so nrn rocess
cleane ut evr omonts n aerec
cleanin was drau ally tested. e tu e that
avewy a er row immed |ateyo er

ATy B S i b
ern u% It was thougtftrt stated that t e
L 8 B
tteatrng beln cause%bWt { osit_of ‘scale in ﬁ
P N
b Vi ol v L
tpt)e or ettin over the drr ngvereﬁeatrn
ér t0 WH]% G

S
t} rin err dwas aFt)her ex-
pensrve on account of the boi er tu es, and appeared
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t%rhrm to require more than ordinary attention and

tle (Member) saig he understo
that the ta%cocﬁ Bo(rae%1 was a E{gﬁ tlt woqu
no t stand ocrr} and that 1t wou onlytaeabout

standar eva oratron He woufd like some
|n ormatron on that point.

Shearer &) said the
il B T B
i

Peh AI %S %ndseen ﬁ Fa%nssplggl&%é
|ts c ?structronﬁe saw no reason w ”%A

|s orer stand forcin rom
fand forcin e quite agreed urray In
ﬁs Ideas 9 a |reqbar ar% ere Was not ythe

b “teféa ot et ‘“e¥ tt%em o Mo f't
c indrical borler dvantae
fﬁ the water-tu ebo er was that

rnaces on As most o

new i] |n |r|ngalar ec Irngrr
F ] eroovﬁ our urn ce t % y

i Syl Bl gl ol
iyl rarttrntﬁﬁw'a‘é%n%r;ﬁt e

%e ewai OHEG%O ornt he to Vn ert

unnel: a rom ntire . h of
ther}unn Its wrndhg woug rop rr géown
Into t ront qr over t urnace do r\g c wasa
tron to etit. xtr cte ea mg 0
ewou consr rt ehorf)zo tal return

ver o
eco

fubes ea |n Into theseam m to be much the
same  as a economrser were, I fact,
economwrs or suPder eaters. %act%d In ot
agl |threa B e scale in t] ta

rd a lﬂooﬁ apout” fools special X rP or
0ring o escale 1.e., the Incrustation from the
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ater, 5 he had not seen them o rIIust tronss
ewoul e {0 see oneo those too at wor
ar as his e erience wen it was a most frc
matter%o re ove the scale'in the rnterroro
where they could not use}pergussrve orce ven
boring common salt mu Iculty was encougtere
and salt was ﬁ ery soft substance com are wh
scale. esaid that tha rt]eéaen on t
men whow erunnrng th% shr oweﬁt that
amount to be %e 0sIt owev r carefu men
mpe and owver 0Q é va\?ht he, scai
mt ere, unes? st ter was onstantx
use Xﬂm leaks from condensers an acerta
ngovulga 0 ae y T(e(r) was sure 10 ﬂrﬂnlgtoethee[rotuerre
was wrtﬁ Fose bortNr fso In t’h che arr
passages

hea%rs t]the acT%ktet‘ta oer Fbegskrgierrrnﬁertg vt@%

ny frouble wit tes 0 those eadersw
j\}le{ht(%m%dmr&ggg dprect Sgs there any trougfe

those plate
Mr. James H owie Memb sardhetho htMr
Murra hrp mew mrsse gnrn ver
clear rhd ucr ex anatron of th rIer tha
waswrt tlo ecrrcu latjon. ere
oo dea aI thecrrcgatronno em LMC
m err

R/rl] sar t’ﬁ%ttetrhteug rer eo[ thefsame

ad
aureX over In aver ﬁor fime g reé
were starte ars ﬁque%tron eca se eh
seen a Water-tube [)— es. Were
nelieve tat
ubes ({at tu ewas urnta ay rnas

(s pOSlt In OHE O[}
Rewtgslds Iﬁtcdegw ﬁ/a gf% ho“i ttg Me\gmlerm
t

ort trme
been mentjone
e cIr Jatr

Murra
eenof ercrrc lation. Helré
0e ore een improyed at al

-|ewou not i etom eagreatporto the space
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ﬁugred the hoiler. [n smaI te mers of Iarg
rewsn ouPtt ewaerug
orlerwas somew r Icult to ace as oom are
wit %e%}’ in r He d ot th rn t ere
rcuI aaev r%er tea ers
utrnsaveseste a ca
heeﬂera}see % rsuI ee rséluor ce walsng vgn
he water- % J olre h eIreve?] that s ta]
was requir ot like osamo efini 3/
but he ha eenr rmed h th\ose ave g
more ex errence n himsel

raised w at was sthe aaI o tron to
fat ta/ e of hoi er en. he re erre osrons
C se aII Pes 0 rI rw r% sce t to that
ccident, but Ve cy H rical bol
f e w ere

eBam rasrnt aeruety
tr]rbe mi t cause an edlate
ﬁ en there wa the question o dr%e
abco k borIer ad a ver reat s le a
tou str more o them would r some-
t—l I gone ird could be knocked o the %n?
r}]ot eto sa hat Ie would rus or
t recrate
g dea more
omga]n ﬁvet em a crr tron o
elleville or any other water-tube

{)u%llevrlle seemed t0°ha eo tained nng Pog)eeroefgme

LSl =

er% sked Mr. Murra
da coc s comp are
esire

EC urer O(%

forM coal consu troﬁ b
wrthﬁt kndrrca WP

Bvrrson such as.mi £ 0 tarne rom t e g/
re tr Ined fire ere emp oe an rc d
coa use ewou n or nar eve
comgﬁnso such ast woudexPec I|

ant Ser urray also te tem

r
what standar f 1qures he tootf or the” evaporation o;
water when designing boilers for a given horse-power
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Mr. A B nrgraeda uestrcin as to whether the
Iowerrowso be et sca edqurpker than g
r rd rn %rc ation. In 1

orIer |n t e cen[ hoiler gl
rrbute t e w Ie of the Ttlame t roug out the

ere ere vYas a[pother 0Int " no ever

t ec rrca par aned o a certain’ thickness

h d rettrkne t.the bottom,
ou as ewa ec rn rical part was

aewas to r 0t rssuert

A (e
mor thant ¥est ott etu es [ll not

nowmc bout the arnet borers ut e

a pened to know a, rttea an borlers beca se
as on o tee rc vena

rs ee(ssrs encae ad heen t tlrgoxh 0[ow rrtr%?r{r]o

ot SC (imuchq ,cker than the tﬁers a dt?rere

g ottt il
e cyqrndrlrjcz}f part o¥ pe oller anépt e top tupes
t\g (Vice-President) r e]ferrrn 8

ﬁ rstrrbutron e crrcu atron sal eno ce

u

that ome extra comr tubes had heen Intro-
ced. ewou eto a. questron a out th
anh anq1 t r as it rto the sma
S| e nots nt wer tofwa r o
assrs t ec atro so eam a
indranc tat cire tr
pea e float, he 1 ou ht rt ouI ot e
regurr \g tme srngewatﬁ -tube holl erw S n
. Ha ray” ever N one of ose
a str urra tron
e ral_e use trtu ers or
eto nwt

gars, trmet at
éaelsvg%s#nuer ?t\?vaonﬂrl V] t em S0 ftirngmtc? 0
upon q sheshad run%% deays It womg e go
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ﬁst for %hy bm’}er c\JNtthth reg\evrsdg tthue tggu Ig tvhlgg
ne o th l% nt] aused %y the water
i e e
nteglthse stxle o[psvt\)lheerrel a eragggtheglvsveas grttemgteg
turnace%rown B heatlt/t fan(?then OH Nh
nnt water to c? se!(tto retgrn {0 Its ?g da

0
LB ahtte
H to ﬁ urnaces ﬁte ord’?l SE& gomg d
fl OWEVET, equa \g; Sl n
spem% f %tecu aterR

f
reman was not're
tor an enhna%v ?Yreer Iath% Li%jr y})ﬁ‘g Ytery[érnace

C%?rlt eXpertence andeS r seh“’“ ey
gaw at Wﬁg a ma (g?waer tube ie)t
doing wor ashore H I|k l%now

ada d coc

VA el o e

Mr. J hn MacL Membe said that the
watert enbmlg(r: agj]erhegn conde mned o som

xten reas n o the Inexperience and w nt o
no arine en eers ace charge

r esatnha ?gu hatthe éureotu” sger

em eratu coul e es h ﬁ ut,

| the cae oft e fop a otto es

att r ein a eaV|er make were liable to

oee ansi and contrc on. He wou aso

OWI Murray ex enen of the

erec the ear an e ro otto
‘s not the, ow rmereo C?he tehtt rgrata Wh V- 'E'rh

nd s ut in ﬁ ﬂtrnace doors bounJ to af? ctt S

t%/g%ro nuof6th cause more expansion and con-

B
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Mr. J. H. Silley er rarsed the questron
of sp re ear equrre carrled with” water-
ollers rs rn t eSSageries
arrtr es, frtted t evrII bolle srnnr to
ustralia, they ha to arry a, are jstil rn
consisting of two_distilling boil e
to carry. parts equal to two’co ete hoile esr es
itiona er cent, of fitfings. bectron
ea rneen W%esd ttt?erhe Sralgucthtutroub(tn aCCrttlrmthoe
o% fubes? T e bott m rOWS ote tu\t\)les wer
muc dcker t ”\ﬁ the extra wear a
tear % possrbyt ey would last as long as t

top W

Mr.. R uthven Said he di wish to add tq the
discussio ettos R/tr t\rru ﬁ not
mlenltrsoned it he goo qurnts of the boiler

The Chairman : Has any gentleman any further
questrons {0 ask 7
has M

A B How ofte urra
found it necessra()rwo renewt(n Bottom IULGSM y

The Chairmanp, after ex ressrng ﬂblrega]tron to
ﬁ trortﬂec ar rnwrc ad ex-
Rarn teborer sal ewa sora/ g ere were
Q t er re resen tatives of watert be boiler makers

wrt evenin ve them some of thei
ex er en e noticed oor, the fr nt an
r oIe Int, that rt fere somew
Id orte resent e
r%e ft coc hoi ersun erhrsc ne
rove eleven years, and n
f[me t nly had fo rene wfouro heues
hen that or r'was fitted the
°?ceS"t e toun rk eer u'rggs ohrg
led anot er Y) r¥er atnd ha also wa

rnsa
oo small, so yet another one was fitte
}t(ne frrst o those threey% qers was specially de-
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gned 0 0o in certarn pQSition, ,necess ta in
rtdut es of smal di meter E ?Mo those or er%
fh erent sized t urra

was a sae Io Io enerate
§rtw |f ah rees oF fron |n the tuoes
our

vger our eeresxthee mreannu %
duced drp ? ti PPnar to 1 e aﬁs hot
Ea were in for clean p e foun

SR Py et
err rou totebackoteues

etou ht heb brler etcoo

Hcre se he crrcu atron oun ess

-Water as heate oa empera ur over
nrnedt?/ reest e soot adheredE the fu es

rap an economiser entleman ha
f of tu es e thou ht the tu es Were weI
ss tu es 0 far s S ‘experience went he
to say that the boilers un rhsch

u oranu berof er ece the

ew rears ma e trusted the o no
urr an her repairs for some ti r th
ers toc arge for repairs as we as or t

Mr. M Een re Led to the, numerous
questronst ﬁad een put by the Membe rs
Wh regard oeﬁonﬁmrse 5, It was no now

B H) ractice 1o Il EI'B H some of the earO){
#ers they W re fitted, put the TQSU lts were ﬂk
sufriclently satjs ’chIOf 0. enc ra e them to m 3

i 1 ey ki ey
clent work and he dad th thvrnk
ere wa it ccasron t0 put In %conomrsers
wasm re valuab 8 ave super-neater to su er-
q%a esﬁeapt V\oeﬁ Increased econ
an had bee trred ﬂreat SUCcess \)/
Y\I own rmofs ipowners, alt ghnotona eP/
arge scale; |t was perhaps more of dn experimen
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LT e 0 0,
?o(?d asw en ?erst uturﬁ and. t% e EcononTy’ Ve
: superr tendent engineer to bé con-

sraeva Pg E)ov te ?
r Faren ad re err[]ed to an exlp S nwhrc
too lacg Ln aey ast, accre eliev
i ound py th oardrﬂ‘ ag ue {0 ca
rece of scale moeo
dpes whic ce %ge
etac ed rrng ol er cean eq o e
rem In n t iler,  No we es were now
te to th Pg ock borI [t ese were things of
e past. o rawH we dless tubﬁs alone ere
Hsed or the merchant stce t r?/ v¥ere
?wn orthe navalservrceco rawna daterwars
g vanized, % ﬂava 1ZIng erng h a vrewt
seertarnrn% whe 8re were r% efects whic
lght not dthe (yvrse be detected ethrckness 0
Be tubes garre accord rn to their osrtron In the
oller and ePende J therr dr meter and the
team pLes e carrr er rows might be
er rows %.1n. or |n hrc

t ar? been suggestecﬁ one 0 the ers hat

the return tube 9 vr vve |nt ewgato an

economiser, H S ure

COITect, H woul at de ons ert at th

tubes would act as a super heater. ro

'ﬁrea rn%n was oun t at the ‘water came rou
rre[urn tyhes and the steam th rou

b, B e e

two Iearsreggo trre 8'6 cleam{r theoorlr? el'rlrmrlo%b?#et

b T oL
cuters an actu%ed by waterun er pressure.
i e
ﬂun ba[)re | Sesrreg I-f owevler confs 3erfd aﬁat

was better to Ieaveavery thin layer of scale—say
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beouttu Bhees thr%knefgwrr)]f an ﬁ%g sheII th n to rrbeﬁrg
cleaner, whilst re vrn cae ec ua dnot
|n re th meta o t ner was

om the en o a man a
hiods o o : e kb
ﬁt edeposrn wou(i as tfl wnmo the ug
ox below. The It necessary on |n.
are Cases tocea teto |nc ined tubes af a
ar es p rtro scale was foupd | the Iow r
secon ur rows. A few
Insp cte erw h be N In const nt se a
se or I ven mon ottom two rows o
esha n cleane outa tonen ver
rHon en he examing 0l er o

er er rowWs were |n suc jcons ouq

toucwg Oﬁ e]ceom aetr thalt r%)srtc |tf
no moret an or% ?/xt H rbes W”
tur Ine cleanere thet ﬁ escribed the on

%nse in.work w%wa that ?ﬂ?e In steam
%g boiler sufficient to wor ah & 8 w |ch
raroh) Ive a water Iﬁ)res\/\rﬁ]e mt}etur ne of a ouJ
er sguare In en the scale was so har
Lsgrtttaebgre?lrhettecrfeanerbt rede aﬁ rera]t?l\ee Ictutterey
which borer was worke(t y manua Ia%our
Mr. Shearer . Are those cutters circular in
arrd revo verf'rrg1 ??ne{‘t]amla/terthe re?]stjr Shfle)
the inner end or ever berng att 8
Vi he ou er en

Wrnt 1) tthe revontr% Hnre hen t yier en
IeS 0 t(}/tce | ng orce ? e Ccuiters_are

Presse ile revolving upop it. Con-
e e T S s S e
the cutters (frd not injure tﬁe metafl ?tﬂe tu
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Mr. Bates: How long would it take to clean a
borlerwrthl thsat tool\'\4 J

Mr. Murray: That would depend on the number
of tubes in the E)/orler and the state of the tubes as
regards thickness of scale.

Mr. Shearer How long would it take to clean
one tube ?

frve'\rﬂnrrm'rvI eus'rﬁﬁl rareRc%g hlla/nspeahrn 5&8% ge%eewg
am(f g ara ter 0 cae
not advise cean n Uj es like
arre —I1t. was petter fo in se ae
nrn 0l er or orce rau t te
more ace ro ortion t o rea tha
natur rau arranged att e te era
ure of the s esc |n to th chmne not
eexcessrv “more coal was t me
raern a | en e f etube sur ace ouIdnatura
e rncrea endeavoured as far as.possi Ie
R ang r%ﬁnS Mg aPfarned e sqtctertory
quare oo |rr su# ce per]hour than when
arnin tajned a Qreater
eco |t was he ter or he or er,
cti nore ?a]r%ee tohe ha eﬁg%sr n U\ﬂ]aWe r?d 9
H?rt at reason—Ingdeed, h reco‘“
eaders that a Ever ar

enxperr nce h]ere no rou Ie whatever
f ﬁ over-neati 8 eaders
e Sizes of tu esg refe red to. The
mallest tubes thefy Itte w |ameter rto
emore correct 1fi ., he ar es thl but w
|ameter tubes , were almost Invariably Used |n t
mer anremarrI
s.10 trouble caused through ?ep sit of scale; If
theépdrd not treatt orler§ro er%ot 8y were sure

to et troup ery enginger agree that
b roperpace Fortheysop Ids in the water Was out-
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side thF boréer [t as nec ssar to treat all boile
Bro er t‘H’ep em wit S pure as cou
ain aarsm%m‘arnedt tw af wou

Ive trou etna Ba C t
t“was r

? J< ler. would give vas

ore trouble in a ¢ rrca bo ler.

ore se |ousm tter ear?\re t(tge rnaces come down
ortnlr jtec a cons m tror]

ano eaewu

o Gt S

? on that ornt N Y
t}e nature u gow ers t allo

?ﬁvora es eq—as et't
uI-I m them? uresR ore ngar mﬂé
shore and “teste

thelr

t at e m nta?r?g ereeted 0 ir criferion of the
er orm nce to% q;% em at sea.. When
g man ?m Prcat] or?ern

uave It the best
at en |on ssr le: employed firemen tamiljar
eo tarne ace tanresult en 1S

esrﬂte and set to wor ater tH aller, he

cansidereql the had ttoc Ireme
qué een rarn or(t ?ﬂeywantea

tt e best resu ts rfuto t%err oiler just asntHc
ﬁ eowner of . cylind rrc oll %r
en who tried to |re water-tube er
ethods wouId rhert Botme twrt muc success
ome Xeoa orelr atraﬁtp steamer of
% . etra weHIo successga/
thelr repre&entatrve Ie t the S as It starte
K ew days after they were Informe
%atteshrpcouldnots am aar st the tide, an
put Into . por. ega fain asa{ar {0
roceed Investigation rove hat the failure t
ake steam v%ﬂs na msoust ea groret tuee vtgr es Stﬁ Itof
?tr Hr% IS Rf?r urray, ornggeﬁqusaw
an s ove\< oal, into furn ce “unti V¥
u tel ere was not evenavesr eof Ire

H %oﬁers &)OO\T/T?a hee stgasrn un(?er SUCWC%%%IUO Xgpehc
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id not kno hut the en |n§ersexcus wa th)at the
remen ha een accustothed to firin cotc orl(e

Pd heg would do 1t their Wn wa reat

trouble was experi nce thn t men to

g preciate that the ri twa w s the Rest vY]aey hut

Ptrence nrit plers |on hey solon sh rI)

was P/ Hg at least elght kno

an hour, an p cee [vo ag% at shrH
%un

that the res tswhr were no bern

asr nnrn re nt time 5t00
%rne were
consr ere te satisfactory, rrem n who
derst nd e water tube bore F coal on
un red- té but nowater tu oiler ]
ﬂio resu tgs 00e sug treatmeggu ate
”e%wfromga rr%ai‘erorer L?hey had prove
r reg grﬁ ot e S eof the steam and water
Irum thatdiffered accor rngto circumstances.  For
slow rur]nrnt% gAnF Was not vr anle to put |n
a drum less than lam ter— or astr nnar
gn ines sriah as the A mrra sual Specitied
U 4 ewthr' th° i , dunboats
Pthe 8 ore a reIatronerp to that oft(hgh h

pres%ug%kc% ! SJf he Babcock & Wilcox feed watﬁr
i e B i B 5 8
rd e spindle, an Ffle%? h ceh tjoat cou?a
gae moved. Int err rrnterfrnstruc |on§

any time
j’te\kl/ direct |neers to, wor ver u
n ccasrona tO ascertarn ]‘e
a tler t OIIErs

roper sptecr en st rtrn

a ar never
roub o he re ators mg to act,
rIeve n he esw ractrca onstant

—II was rare n eed {0 rn avar atron Oj ore than

In. 0
Beuotrnﬂ from memory— ou(!d saﬁ/é t th
longest conitinuous run a esse itted wit coc
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ter tuhﬁ bort}ers had ever made was about 13,000
es |§) that made i at assage Was 't e
are fa, ame ~ down A
cr IC c%as%anrt( é orn take ug er
gac att ade o antra%o h urr (i
verpaul mg t endof tpat run ; the only materia
req urred was Irebricks
egards renewals thF lower tubes were
ore Irke

to re dre renewal than the tOr[]) Hbe
terenwsee(}w e treatment the boiler

d up
it

bl o e g S
have to.renew t e furnaces, the Wae
er receive p[O treatmentthe tu ES WOU

as eco no gIve them an , 45 S

much % on CII'CU(TS'[ dﬂC § VI He

e
ase u hemo ilers un
séu ervrsront a een se for ears
equire renew three tube
to h aver |rre ord,
! ta ar”elsra A(t) mrraft y it waseghe stomn[
%gare}é ta]r require uth tﬂ SBD gF [torlers wa ¥i

C
ttm ssuch as heh dp show them t at
enrng tu es ASttﬁ Inc ne tu es wer
| precise e

ter a
the reéurn ¥u%es a Irtt h an I ot

?] ter, 1t was K HECES ry 10 carry a ew

? v Shsdzeasslgﬁt \p]r (ether ater-tube horlers
would stan orcrn ea t%mbsomg ures
rhtséta'”t“.tctﬁnht LS e””horﬁtt“
test or#er up.to acomhus |on o(t%B t of coa
fire-grate per an eva

tsr%tr]arg O1036 ers uare fopt hout ehear
/érvger ttHs trraJO t ereec(\rvneorren no Pea S O deP cs wh
Engrneerr mhe weekybe?ore Fe}lst t(he trran o'}
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S. Challen rhad rece heen carrle
W” S&?Ce%nﬁ K oo erve“&' e e'FG
Y1Vo rs wer tr the englnessmdlcate gan

used Was
Ib t |nd| at eln that of the mal
en mes on %Per t%e water.that consumed for .a

gy (Poaﬁ ese conditions %he consH ﬁ“Ee

enture % t |nk pe%keoyveIWt%r%weec r]?m\xl 8
a c% oller. qthe coal was carefu % e|g ﬁ
?e e water careu measured, put ow

i ey

|t ente ed t b0| %rspv@é ro% %QPV\:% LtjEe WdleC

rl)s ea . rmor It wou
tain under ord*naryoe rcumstances e eva

Uof heating. Surt §

%%r}ephr ]lb tt?eo eF“JF]egaSlnﬁaggr £y Waﬁ emg
£ss . t p] Iseiuafr ethought wa
orcmgt oilefs fairly weI

. W. McLa o . | should I|k to askarate

i ers ueitlon— p R 0 aring

ng L l(ratl ord when they ha starte with
abcoc

Mr. Murray : | do not know anything of that.
Mr. W. M arep . To be quite fahr | think |

Sl e
Blc kebgq eem? P he Ianﬁ rBoner (5}/

alve]t em satlsfactlon [0 t%e experience they haJ

it W A
Pancrasy a cock ma¥|ne boﬁe %ave heen
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installed. _They. are likewise bejn n t the
é]arvl EIect IC i ﬁy and o%vg tatraon

Newc st Tyne,. In %chs In ten units, eac
capah eva a]trn& water per

dsu er eatr gree. Or ers

veaso een cer¥ su erh ea rs
or e avan a lec rc r

e cansicti
rng and(n Earceona ectric Lr ting ompa

nn%/lurnce ?neast[\ﬁA@onﬁaa/ %-lc(%gbers i retarey furthe
Lo ol Sl ol
%e%%eg gh r%ne theatre of the London lnstrt %e
npourco er scussﬂne had E@ree e}? contrnueer I
Auxﬂra umprjn\? Xg? ner %5 ggﬁeiteg
yovements.” " Mr. Gulston @‘1 8un3 3
ﬁ§|v§ them not er IecturB reakers
e w re

rvrce onda
0 h Ve an ju trated lect re nner\Wonda cto
whic wou

were amateyy R (% q e%Je C'ai'”‘rerﬁgse agt 1l fe of\%at
ecture was out an m g as and1r
cture would ﬁ given b r insle
(it T Flycui, Kl |
Iec re, as aﬂg to that to egrvenﬁ (gulston

The proceedings clpsed with votes of thanks to
Mr. MuPray and ecﬁaerrman
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“SCOTCH, OK CYLINDRICAL MULTI-
TUBULAR, BOILERS.

DISCUSSION
AT
3 PARK PLACE, CARDIFF.

R G Ra
1LH 14 In thep bove rscussron

D arling Said th ou ht to than
Nrc%ll V¥or %rvrn them t ortrhnrtg ‘% M
cussrngnthrs % estl for hrs ou
gree at th were ustr ed in askl ﬁ the varrous
qstra&ron S cretres re uce th sca the
oilers ﬂer rs wa or er.
et hem this re ron n 20 er cen
mea rnac di m ter aA
e( urred to la n |nch thrc and edr
ot ink anyone wou 3 90 to' sea with a
urHace g]fter |Eha waste own oa yarter of an

rﬁfto start Vglt g i

and rnstea haﬁ an (r)n 3 ceng
e i e r;ererrr
?urnaaperC ntann %Of erﬁgtnta In plate ?J
g\%rro ﬁmUﬁﬂ more %ncﬁ nanathrckeronﬁnere
r]a nlcse f?gardbuonﬁ rﬁ]ggtrh VW’ren It Was el ears

AR e i

0 t was [nten alr It at t
trme [but the ship got cnartere and dﬁB not get bacl%
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e| ht months, when there was in places.no floor
\[”Lt a aIIm qipls he aEnEu ed to not mg%else than

ratory actign { 00K B gars
A g*%omfemu%%fyﬂ'sg
Ing 10 take a ¢oo

In the way Su esteg tﬁveere
il Fii i

mor ent, o
supﬁosm rgdeuig G\Baes Weig ht Btpoen tSJOJIe

fo that %ttent W St real e scantln
Iner48 ﬁercen% wreéhwecn

%J]%CEJ t%y iof% % thinner than In

reafer ef?ects o}) cofrosion In F
|ck E B twas Iver well to. sa{k;t at cor-
rosmn wa q TGS (frald it Was a ver
act*ve 0ge 2 not fou S0 many .case

i '%%Z‘}"% He utthRe%s K; h?‘?ost%% a% ﬁerﬁs (Lhéeng%
Ba ly CO[rOdEd oney 8her ay—a comparativ [g
w boiler, six years ol FJ was, caused
QD H]errl)a ome o e.would haraly credit-

raking |eroutwt nlron rake.
Mr. Nichott = No plug in the bottom 2

D ar |n No; | dont believe |n plugs
§Lﬁ‘.%2¢°ﬁf AR ol

trgnvtva Isgagn |Penctt ﬁe \?Vrltﬁ weFrekm o%(tmof tHd

stuf F a aln efre uentY ound’ corrosion |
q way of the P ? h Aom where, msteag
8 awganlgolg?n ) tetos ide 0 tesoo a

¥Ve ﬁm%heg sq%hen toh%eShep ?atgs therg ﬁg

uent YO een corrod

he heat contalne? in the ue1-|In hag
EF%/eeaf?ls a
A0 et

Ys utJm Inap toma ean |qcIJ1
tted an

Iaf re%a 1| bzgksame ; |C|(m[¥

the soot got In at t there WOU



PREFACE

58 Romford Road,
Stratford,
March 16th, 1903.
A Meeting of the Institute of Marine Engineers was
held here this evening, when Mr. R. Balfour
(Member of Council) read a paper on “Refrigerating
Machinery as Fitted on Board Ship.” Mr. Robert
Clark (Companion) presided. It was expected that
the Retiring President, Mr. D. J. Dunlop, would
occupy the Chair and present the Denny Gold Medal
to Mr. J. H. Silley, but having been called away to
Scotland on business, Mr. Clark kindly agreed to take
the Chair. The discussion on the paper was adjourned
till the re-opening of the Session in the Autumn.
Jas. Adamson,
Hon. Secretary.



